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INTRODUCTION. 



ISDLi ia now so much written about, talked 
and thought of, that it is possible this bool 
which I have gathered short descriptioofl < 
chief industries, may prove of osa to tio 
have not leisure to read through lengthy _ 
but yet take sufficient interest in the country to 
wish to know more about its principal sources of 
revenue. Many ha^^e gone over the ground I am 
now treading, and with less halting pens than 
mine; in most cases, however, special articles of 
commercial value, or of general use, have been 
treated of, such as " Tea," " Coffee," " Silk," 
" Fibrous Plants," " Useful Plants," and the like ; 
men considered as authorities in these particular 
branches having given the world the benefit of 
their individual and practicjil experience. While 
striving to . combine under the head of " Indian 
Industries " as much information as possible re- 
specting the numerous sources of India's wealth, I 



IV INTRODUCTION. 

have availed myself largely of the contents of such 
books and pamphlets on special subjects as I have 
been able to procure. 

Deeply interested in India myself, I have, since 
my return from thence — some years ago — collected 
as much material, from time to time, as I could, 
on the numerous industries of the country, with 
a view to showing of what vast natural resources 
our Eastern Empire is possessed, and how much 
there yet remains to be done in developing these 
resources to their full extent. My information I 
have obtained from well-known books on India, 
from Indian papers, private sources and my own 
knowledge of the country — as far as it goes ; in 
all cases in which it was possible, having, I hope, 
acknowledged my indebtedness. 

For the convenience of those using the book for 
reference, the subjects are arranged, as far as 
possible, alphabetically. 

For sins of omission and commission, I can only 
crave forgiveness, pleading in excuse, for yet another 
book on India, my great interest in the country, 
and in its future well-being. My hope is that 
some may, from reading "Indian Industries," take 
a greater interest than they have hitherto done in 
their development. 

My regret is that I have not done my subject 
greater justice. 
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2 INDIAN AGRICULTURE. 

entitled "Agricultural Eeform in India" should be 
read and studied by fall to whom this subject is one of 
interest ; it is to be hoped that it will secure the atten- 
tion it deserves. The author's opinion is, that in only 
one way can a thorough reform in the present system 
of Indian agriculture be effected, that way being by the 
establishment, as soon as possible, of a " real working 
Agricultural Department," to be presided over by a 
Director General, supervised in every province by pro- 
vincial directors, supplied liberally with money, agricul- 
tural implements, and experts thoroughly qualified to 
attend to each individual branch of agricidture ; so that 
the result may be, as far as possible, one perfect system 
throughout the country. 

If an agricultural department such as Mr. 
Hume has briefly sketched out is to do any real good 
and confer lasting benefit on the vast number of Indian 
agriculturists, it must be managed on thoroughly prac- 
tical lines. Those connected with it should have, as 
Lord Mayo had, a practical knowledge of farming, and 
agricultural business in all its widely spread branches ; 
a man who is only theoretically acquainted with the 
subject is not the right man for the post of Director 
Greneral, nor indeed for a subordinate appointment. If 
men can be got who have learned from personal expe- 
rience their agricultural knowledge, then those are the 
men for India; and they are those to whom the 
improvement of the Indian system must be entrusted if 
any reliable work is to be done amongst the poorer cul- 
tivators. The husbandmen of India are by no means 
the stupid race some people would lead us to suppose ; 
they are, on the contrary, extremely intelligent, 
patient, frugal, and decidedly ingenious, this being 
proved by the wonderful results of their unscientific 
and ignorant ways of labouring. Considering their 
want of — ^in almost every instance — capital, the primi- 
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4 INDIAN AGRICULTUEE. 

like village site in Upper India and look down on 
all sides on one wide sea. of waving wheat, broken 
only by dark green islands of mango groves. Many, 
many square miles of wheat and not a weed or 
a blade of grass six inches in height to be found 
amongst it. What is to be spied out creeping here and 
there on the ground is only the growth of the last few 
weeks, since the com grew too high and thick to permit 
the women and children to continue weediQg. They 
know when to feed down a too forward crop ; they 
know the benefit of and practise, so far as circumstances 
and poverty permit, a rotation of crops. They are great 
adepts at storing grain, and will turn it out of rough 
earthen pits after twenty years absolutely uninjured. 
They know the exact state of ripeness to which grain 
should be allowed to stand in different seasons ; in other 
words, under different meteorological conditions to 
ensure its keepvng when thus stored ; and equally the 
length of time that, under varying atmospheric condi- 
tions it should lie upon the open threshing-floor to 
secure the same object. Imperfect appliances, super- 
stition, money troubles, and the usurer's impatience, 
often prevent their practising what they do know ; but 
so far as what may be called non-scientific agriculture 
is concerned there is little to teach them, and certainly 
very few European farmers could, fettered by the same 
conditions as our ryots, produce better if as good crops." 
I have quoted Mr. Hume at length on the sub- 
ject of the Indian cultivator's knowledge, because 
the idea prevailing in this country is, I know, that 
the ryots are slovenly farmers, and that their poverty 
is in a measure owing to this cause. A walk through 
well-cultivated village land would soon dispel these 
hastily formed ideas. On my first arrival in India I 
was much struck with the wonderftd cleanlmess of 
the land, under crops in particular, and often rode in 



" INDIAN AGBICULTUKB. 

eiiongh to enable him to refresh and invigorate his land 
by manuring and rotation cropping ; but this, unfortu- 
nately, he canmot do in nine cases out of ten ; he must 
live, he must pay his rent ; and so he struggles 
making his laud pay as long as he can under nis rongli 
method of surface cultivation, until he can hold out 
longer, his fields being to all intents and puiposea 
racked — for the time, at all events — he overwhelmed 
with debt, and totally unable to extricate himself from 
the usurer's hands. The ryots have a keen eye to the 
resulta of a good system, of feiming as exhibited on 
model ferms, but they cannot derive much good from 
the knowledge, though they may take it in and; 
thoroughly understand that superior tillage and proper- 
manuring mean a greater outturn in crops. Their 
great want ia capital, and a want which, in the im- 
pecunious state of Indian financial affairs, ia hardly 
likely to be relieved. The ryot in his present conditioij- 
cannot afford to buy firewood for fuel ; he bums, ther&- 
fore, the manure he should use to enrich his land ; hia 
agricultural implements, ploughs in particular, are too 
primitive to ensure deep ploughing, his cattle too 
feeble to work the better kind of plough, even could he 
afford to purchase it; a superior class of cattle an(^ 
superior farm implements mean to him ao much outlaj^^ 
of what he has not — money. 

If European farmers take up Indian land, with capi- 
tal to back them up, then indirectly will the poca 
native cultivator be benefited, then he may be rescued 
from the hands of the village moneylenders ; but unti] 
this is done, no system of real agricultural reform can 
take place, because the ryots are ground down by debt, 
and cannot afford to farm even up to the knowledge 
they have. ITie improvement of the present conditioa 
of iJie ryot is the very first step ; and the main point 
towards this desirable end would be, as Mr. Hume 
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introduced into India; indeed, if it did prevail the 
results would probably be open to question. To improve 
the class now sunk in such poverty and distress,, a 
broader method of teaching woiid be necessary. They 
must be taught to realize more thoroughly the commer- 
cial value of their stable products than they now do. 
Wheat and rice are the cereals which will pay the ryot 
best to cultivate. The first, might be produced in much 
greater quantities than it now is (see " Wheat ") and 
the second might be planted under a different system,, 
at less cost of time and labour : this could be done by 
introducing Carolina rice more generally into the rice- 
bearing districts. Then, again, with cotton, American 
cotton might be distributed, to the improvement of the 
staple of Indian cotton, in which particular it is found 
wanting, and better methods of cleaning it might with 
great advantage to the trade be established : better 
ploughs might be introduced, and the natives taught 
their use ; better harrows also. The Indian plough 
(see " EiCE ") is of no use for deep ploughing, and 
necessitates much labour, as the ground has to be 
ploughed over half-a-dozen times, where one or at 
the most two ploughings with a superior implement 
would secure a larger result. Better seed might be 
introduced, and greater care in separating seeds might 
with advantage be inculcated ; here the Indian cultiva- 
tor is undoubtedly careless, and by sowing different 
sorts of grain together, to ensure getting a crop of one 
or the other, spoils the grain for the market, and lowers 
its price. Greater cleanliness in harvesting is another 
essential point, and one in which, owing to the absence 
of proper machinery, the native cultivator is found sadly 
wanting. In all these particulars much might be done 
by an Agricultural Department, with intelligent men 
scattered throughout the different provinces overlook- 
ing, suggesting, and with money at command, advanc- 
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the case, no time should be lost in setting about the 
work of general improvement. It will cost money, bat 
a judicious outlay now may, and probably will, mean a 
safeguard from future bankruptcy of soil. Alarmists 
say that the soil is now in this state ; but judging firom 
its present power of productiveness, though considerably 
less than in years gone by, there is yet time to arrest 
the evil : one of the first steps being to raise the agri- 
culturist into a better position ; when he is lifted out 
of the dire state of poverty into which he has sunk, he 
will improve his land, always provided he is assisted 
when it is necessary by advances. If Grovemment took 
up this question one of the first eflfects it would have 
would be to reduce the rate of interest charged by the 
village money-lenders and bring them down to a 
reasonable rate of interest on loans, finally render- 
ing the ryot free from their snares altogether. More- 
over, the Grovemment would be brought into much 
closer contact with the native agriculturists, and loyal 
feelings would spring up, where now discontent reigns 
supreme. 

Indian agriculture is so intimately connected with 
Indian industries that I have dwelt at length on the 
subject. India's vast natural resources can only be ad- 
vanced and more freely developed by proper attention 
being paid to her agricultural interests ; these, unfortu- 
nately, it has been too much the fashion in past years to 
neglect, and so indirectly and directly many of her 
most paying sources of revenue have suffered. With 
regard to vegetable products, the want of a proper sys- 
tem of cultivation and the absence of proper appliances 
too often dwarf and cripple the most apparently pros- 
perous undertakings. These wants and failings would 
under a responsible Director-Greneral of Agriculture be 
relieved and remedied. Let us hope this scheme will 
not melt away, as too many have done before it; but 
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CHAPTER II. 

Formerly all the beer used by our troops in '. 
was imported from England at an immense cost 
attended with considerable loss in many ways ; but 
this important branch of European industrial entei 
is yearly increasing in India. The Grovemmei 
Incfia has within the last few years turned its atte 
towards the Hill breweries ; and it is to be hope 
years go on support and encouragement will be 
fully bestowed on Indian brewers than has hit 
been the case. 

The brewing of Hill-beer is a question sensibly a 
ing the Indian revenue, for naturally it can be br 
in the country at far less expense than it can b 
ported from elsewhere. Beer for the British s( 
plays no mean part in military expenditure, at hoi 
abroad. It has been roughly stated that in the B- 
Presidency alone the annual consumption of beer b 
troops is about 50,000 hogsheads. The saving oi 
amount, if Hill-beer at ten rupees per hogshead 
substituted for imported beer at 65 rupees per 
head, would amount to five lakhs of rupees. The 
too, by ullage and condemnation on the imported 
which is said to amount to more than three lak 
rupees, as each year between 5,000 and 6,000 hogs] 
are lost value 65 rupees per hogshead, would be s 
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I know myself from experience how difficult a mattei 
it 19 to keep imported beer in a drinkable state ; in the- 
hot weather almost an impossibility, and also how vex^ 
expensive it is to procure, the charge on transit heini 
80 miproportionably heavy. An 18-gallon cask ofaJ 
on delivery in Mooltan would cost three times what ; 
would in England, The beer obtained" from the reg 
mental canteen is often quite unfit for human cousmn] 
tion ; the wonder being that the British soldier, thouj 
he may and does grumble, yet contrives to drink I 
even in the very hot weather, without being serioua 
inconvenienced by it. 

Hill-beer, on the contrary, though it may lack bod; 
is, generally speaking, sound and fit to drink ; for tJ 
very vrant of strength complained of makes it a n 
more wholesome beverage for the hot season. 

Yet with all that can be said for Hill-beer on i 
score of its cheapness and its wbolesomeness, this neW; 
established industry does not meet with that amount i 
encouragement from the Indian Government which 
might naturally expect. Why it is not easy to sa 
One objection to the Indian brewer is that his profi 
are said to be so enormous. These profits miMt 1 
vastly exaggerated. The Murree Company, which 
the most flourishing of all Hill brewers, has nevi 
returned a larger dividend than 18, per cent., and mail 
English breweries could without doubt show larger profi 
than that. The other Indian breweries, of whid 
there are not more than ten or twelve, do anything btl 
a thriving business, some of them hardly even payi 
their way. In the face of the short two year contrai 
by which the Indian brewer is tied down, it would 1 
impossible for him to make those ruinous profits ■whit 
it ia alleged he does. The brewer must look ahei 
and make preparations for the future ; and if only am 
a short contract is allowed him, how can be do this 
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16 BEER. 

have not hiihertx) flourished. In Kaahinir the Mahara- 
jah started a plantation of 100 acres, at first with more 
than average success ; but the severe droughts to which 
the Indian climate is subject are fatal to hop-cultivation, 
and killed oflf the hop-plantation in B^ashmir. If there- 
fore the demand for Indian Hill-beer steadily increases, 
the supply of hops must fall short. And here will be 
an opening for our Kentish, Sussex, Herefordshire and 
Hampshire farmers. Already our imports of hops to 
India, that is up to the year 1878, when there was a 
decided decline, have been increasing ; but if there con- 
tinues to be a request for hops in India, English 
hop-fexmers may count on a fresh and yearly increasing 
market, and with the decline of our beer exports to 
India should commence the decided increase of our hop 
-exports. 

Borax (see "Chemicals"). 
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18 CACAO OR COCOA. 

cocoa made into a paste and flavoured is called chooa- 
late. 

The nuts are exported in bags of about 112 lbs. each, 
and are quoted in the Mincing-lane Price Lists at* so 
much per cwt., the price now being from 91s. to 106s. 
for Trinidad, the best imported. When in this state the 
nuts are rather like almond kernels, with both 
ends blunt, and about twice the size. The consumption 
of cocoa has much increased since 1864, when only 
3,862,273 lbs. were consumed; in 1878 the quantities 
had risen to 10,000,000 lbs. 

In cultivating the cacao tree the young plants have 
to be shaded and well supplied with water ; they are 
raised from seed, and come into bearing when about six 
years old. A^tree is said to yield when at maturity 
ISOlbs. of seed annually. Plants of cacao are offered 
for sale now at the Peiedynia gardens at one rupee per 
dozen. Since its first introduction the cultivation of 
the plant has greatly spread in India ; the Trinidad 
variety is the most sought after, it is the most hardy 
and yields the largest crop. In Jamaica cacao growing 
has died out very much, though efforts are being now 
made to restore it The yield of Jamaica trees was at 
one time very large, but now Trinidad cacao bears off 
the palm. The Indian climate appears in every way to 
suit this plant; its cultivation is rapidly increasing, 
and its value becoming more thoroughly recognized 
each year. ' 
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20 . CARPETTS. 

All Eastern styles of ornament, varied as they are, 
-will be nsually found to rest on a sound basis; and 
those who superintend the making of these carpets will 
•do well to allow no novelties, in the form of Western 
•designs, to creep in. By teaching the weavers to look 
"backwards to the art antiquities, and the decorative 
styles of ancient and mediseval Eastern workmanship, 
this old art will be kept up and invigorated : but to do 
this, all introduction of the more brilliant colouring and 
too generally defective designing of modem styles must 
T)e jealously guarded against; or glaring colours and 
questionable patterns will assuredly creep in, and vitiate 
the really sound taste exhibited by the natives if left to 
themselves. Unfortunately as' it is, the art is declining 
in India, that is amongst the people themselves, and the 
gaols furnish the greater portion of the commoner 
styles of carpeting. 

The true Indian carpet is now rarely met with, 
though the imitations of it are numerous enough. The 
Oriental carpet, subdued in colour and its tints per- 
fectly blended, finds less favour in a dull murky climate 
than it does in the glaring sunlit East, where its faded 
softened hues are a rest to the eyes, tired with the pre- 
vailing strong light ; but English customers want more 
colour, that is brighter, harsher, less modulated colour ; 
and the endeavour to introduce such high colouring 
into Oriental carpets in accordance with the taste of 
Western, and by no means artistic or aesthetic cus- 
tomers, cannot fail to do. harm to the Oriental carpet 
weaver's designs, and thoroughly disturb his theory of 
harmonious colouring. 

The Pioneer^ writing on this subject, gives the fol- 
lowing example of a case recently brought under its 
notice : — " A regiment, ordering some carpets at a well- 
known gaol to take to England for its mess, sent some 
oiBcers to see what patterns were to be procured ; and the 
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22 CARPETS. 

instead of being allowed to die out, or else so intermin- 
gled with so-^lled modem vnvprovemeTda as to lie 
midistrngoishable. The taste in England for Indian 
rugs and carpets appears to have increased within the 
last two years, since the rage for aesthetics has set in, 
and rooms furnished according to Eastern taste, with 
Scinde and Persian rugs, oriental stuflfs for hangings 
and so on, have become the feishion. This, as those 
who lay claim to aesthetic tastes rarely depend on 
their own individual taste, but like sheep follow each 
other, and are all dependent on some leader of fashion, 
who really has artistic feeling, and a sense of the fit- 
ness of things, may do good in reviving the taste for the 
purely Oriental in design, and give an impetus to the 
Indian carpet industry, which is in a decidedly Ian- 
^shingTate. 
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esteemed and fetches a high price-; owing to this it is 
eaten chiefly by the opulent natives, not by the poorer 
classes, who sell it when found instead of using it for 
food. In Bengal, if there has been any rain, and the 

f round is tolerably moist, the ryot begias to plough 
is rice land about the middle of February, ploughing 
again more carefully in March and April ; the land i& 
always ploughed three times before sowing. A Bengal 
plough consists merely of a crooked piece of wood, 
sharpened at one end and covered with an iron plate, 
which forms the ploughshare ; to the other end is fixed 
a wooden handle crosswise, which is about two feet long^ 
and has a long piece of straight wood or bamboo in the 
middle, called isha ; this divides the bullocks and fells- 
on the yoke, to which it hangs by means of a peg and 
is roughly tied with cord. Having sown in May, the 
ground — if rain has fellen — ^being previously well and 
thoroughly weeded, the herigha (harrow) is passed over 
it. The field has then to be carefully watched lest the 
birds come and scratch up the fireshly-sown grain^ 
When the rice is up and has reached about six inches in 
height, a wooden instrument with rough spikes is drawn 
over it to prevent its growing too fast and becoming^ 
rank. When it has grown to a foot in height, it is 
carefully weeded and cleaned. Eice is generally fit for 
the harvest about four months after it has been sown, 
that is in August, when it is reaped with a sort of reap- 
ing hook not unlike our sickle, called a huaaom^ and hav- 
ing a jagged edge. After reaping the rice is collected 
in bundles, and carried at once off the field by women, 
girls, and lads, on their heads to the threshing-floors. 
Here the bundles are stacked for some days until the 
ryots are ready to thresh them out. The ground on 
which rice is grown is usually of too swampy a nature 
to allow of ordinary cartage. So the labour in gatherings 
in the rice harvest is very great ; it is to natives a very 
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oflF by hundreds. Ricardo says: "In those oountries 
where the labouring classes have the fewest wants, and 
are contented with the cheapest food, the people are 
exposed to the greatest \'icissitudes and miseries. They 
have no refuge from the calamity : they cannot seek 
refuge in a lower station : they are already so low that 
they can fall no lower. On any deficiency of the chief 
article of their subsistence, there are few substitutes of 
which they can avail themselves, and dearth to them is 
attended with all the evils of famine." This is entirely 
true of the Indian native : when the price of his ordinary 
food advances beyond the usual rate, he is sunk into utter 
wretchedness ; he has no reserved funds to draw on for 
assistance ; and his wages if a laboinrer — or coolie as we 
should call him in India — instead of being increased in 
times of dearth are, au coidravre^ decreased ; and, more- 
over, the competition for employment is increased, while 
the means of paying for field-labour are diminished. 

In April the ryot sows another plot of ground besides 
the one which mil be ready to reap in August. The 
rice somi in this is intended for transplanting in July, 
when the rains have set in, to another field ploughed 
up in preparation for it. The rice is taken from the 
nursery and replanted in the new ground in tufts of two 
or three plants : the growth of these rice-tufts is very 
rapid, as the land stands in water for three months more 
or less. In cases of flood, the rice actually grows with 
the rise of the water, keeping its tips just above it 
unless the rise is too sudden, in which case the crop is 
destroyed, for rice cannot stand being wholly submerged 
for any length of time. If the season should be unfor- 
tunately a dry one, then the rice-farmer irrigates his • 
fields. This crop is reaped in October or November, 
sometimes not till December. Where the land is very 
good a third crop is sown on the ground from which the 
August harvest was reaped ; but this is chiefly done to 
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very favourable and its suitability for rice-culture : the^ 
rivers are numerous, and so an abundance of water, that 
sine qua non with rice-growers, is assured, while the 
extreme native richness of the soil gives every hope 
that with careful cultinre the rice industry in that dis- 
trict must rapidly increase. 

Eice in the husk is, as I have before stated, called 
^^ paddy ;" the practice of importing it in this uncleaned. 
or unshelled state at one time gained ground ; within 
the last five years it has decreased again, and now 
almost all the paddy exported from India is consumed 
in Ceylon, the trade with which, setting aside the duty 
levied on the exports thither, may be considered as 
practically merely a coasting trade. The reasons at one 
time urged in favour of paddy importation by us were, 
that its cost was lower in the foreign markets, and the 
importers of it avoided a large proportion of the cus- 
toms duty charged on the prepared grain : moreover,, 
the loss by weight during transport was less than that 
suffered by the shelled or cleaned rice, while with good 
and effective machinery the rice in the husk could be 
well cleaned after its importation into the United 
Kingdom. 

Now, the real trade is in cleaned rice and " cargo 
rice," the two figuring in the returns under the head of 
'* rice not in the husk." " Cargo rice " consists of about 
one part in five of paddy ; the Burmese exports of rice 
consist chiefly of this mixed sort, which is called in that 
country " five-parts cargo rice." This is used chiefly for 
distillation, or for conversion into starch. It is not an 
agreeable-looking grain, being thick and coarse, and. 
when boiled looks even less inviting; neither is its> 
flavour as good as that of the better qualities of Bengal 
rice. The Patna rice is esteemed the highest of the 
Eastern sorts imported into Europe ; it is finer in the 
grain than the Bengal rice, though the " table " rice 
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The share of Burmah in this total export, is on a 
average 12,214,512 cwt., or 612,075 tona aiinually 
at least, that has been the average of the last thre 
official years. At one time fears arose in India that th 
Saigon and Bangkok trades in rice would materiall 
affect her exports ; bnt these apprehensions proved to b 
without foundation, as the returns of the trade f 
both places for the years 1875-6-7 amply prove. 

Italy is a competitor more to be dreaded than eitbs 
of those named ; because her rice fields, notably those 
of Lombardy and Piedmont, supply France with larg&> 
quantities of the article, mostly for re-exportation to 
tiie French colonies in AMca and America. Japan also 
exports rice of a very good quality to England, Continen 
tal Eorope, and America, The European consumption i 
rice is, however, really speaking met by the India 
exports, supplemented by the Italian ; it amounts 
the average to about 580,000 tons. Then a great dee 
is consumed by coolies in the various colonies. Chines^ 
Indian natives, etc., their consumption being at the rat 
of 120,000 tons annually — ^the residue, some 280,(X>0 C 
290,000, being exported to India's nearer neighhoo] 
Ceylon, Arabia, Persia, and so on. 

Patna rice contains the largest percentage of starch 
the amount of starch contained in rice is as much as 8i 
per cent., and the Eataa grain is said to yield 80 per 
cent. The natives use a sort of rice-glue in dressing 
and preparing their cotton threads for weaving. This 
they call conjee ; it is made by mixing rice-flour with 
cold water, and then boiling it ; very often calico i 
dressed with this preparation, only of a thinner aorl 
when ready for sale by dishonest sellers, as it gives a 
beautiful gloss to the linen, which of course makes i^ 
look of a better and finer texture than it really is j ths 
first, time the articles made from this doctored materid 
are washed the deception is easily found out ; a hard 
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duty very much, or taking it whollvofi, ihc inuU; would 
be too much stimulateil, and the f'^xl of ih'; jfjifiU; ic^nt 
away from the country in t/xj ^eal rjuantiiiex, and 
there is undoubtedly a great show of nrawm in mo 
regarding the question; but, on the other hand, the 
country would be a gainer in the increawitig of this 
branch of Indian commerce; besides which, if the ryotB 
were encouraged to cultivate more rice land, there 
would be sufficient both for home consumption and 
exportation also. 
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It is only within the last ten or twelve years thai 
India has been really reckoned among wheat-producinj 
countries, or that the grain from her shores hae found i 
market in England. But each year since the one whiot 
saw the first exportation of Indian wheat has been < 
of increase, and various causes have combined to oces'* 
eion this augmentation. The Turkish war, by cutting 
off our importations from other conntries, opened up a 
way for India still farther facilitated by the Suez Canal^ 
without which line of corarauni cation Mttle indeed coul^ 
have been done in the trade. Then the abolition of the 
Indian export duty on wheat added considerably to the 
quantities exported ; and during the season of &mine 
the ryota parted with their stores of grain, the moi 
readily as they became more impoverished. How fi 
such a stimulant to the wheat trade can be considered » 
healthy one is an open question ; and it may be naturally 
•asked why when India in 1876 and 1877 was sofiei^ 
ing 80 severely from famine should so much grain hav 
been allowed to be exported ? For the quantity < 
wheat then parted with was certainly not because ft 
could really be spared without its loss being felt, bat) 
because the ryot^ were obliged to raise money to pay 
their taxes and thefr rents ; and instead of being able t 
do 80 with thefr usual crops, which had more or lea 
failed, they had to have recourse to their grain-stora 
to raise the hard cash needed to pay thefr way. Ta 
1877 when the exports (see table) reached thefr high- 
est, India was iu the greatest straits ; and that 8tete 
alone accounts for the vast increase apparent in h« 
wheat exports. 

That she might contribute a certain quota to the 
quantity of wheat requfred by the United Kingdom it 
an entirely different question ; but this must be done 



amEMA- -WSSJlT, 

" B K pre^nU Nnw this ft-rwil i» o^iw^y fln)'^" 
SH ukd C^-ntnl Imlik. In Ijic- SrMilhcni piW 
i Enqiiie, wheat )« reir litili> ^imt, Mid 
t it are hurcsled ar« of vott iuf«>ri<>r ijil 
f 4fce greatest £bd1Is id th<> IniliAn wlimt cxa 
tin tiM> quality of tlio gTHiii itsolf, nhioh 
"' ^roeUenl in maJiv cu»'^ but in tht* iiiAnni^r in i 
ifl reifted luiil tliivghMl. Tho whmt in ttsportis. 
dirty gtate^ which indeed can luintl; help bfinfj thi« «i«it, 
niiile the old primitive mulhods of (tn>{Hiriti|{ it fiir 
exportatioD continue. This dirty M«to oftht> grAia, 
iduch is so genemlly i»m{ilttini<il of, itriiii-ii fi-oiii MtrintiH 
- imparities fmding their way inlti thi' wh«it whllrt it. ia 
being threshed out. 'ttie iiHUal method of thriwhinv b 
by cattle tied together, who walk roimd niid nmuiron 
the com, which is gproad in ti ring- Thin in nl liciit, mkI 
when the ^eafest cart; is liikcii, ii mnsl iiiisci(iNfm'(,.ry 
process. Half of the gniin iu wiiKlcd, and whiit. in 

gathered in is so mixed wilh liirl. «iniiM «toM.'s. | k.i 

eoiled by the wiltlo Ir.Mdiii.i,' ii <>iil. ili^i il,,. Iiii|i.'i'i;>.'(. 
method of winnowing whi.-h (<>]\-\\.-< i\u- I liiv.Hliir,^, 
entirely liiils to friMi llic ;,'r:iiii IVmn lln' lillli with 
which it has beoomc riiixrd. 

Many suggestiotiM liavo Iici-n mwU- Mi;il, I'lnj-liuli 
threshing machinery should br inlrodiio'il, iiri<l hIh" 
winnowing and Hcrcimiii/f ir];ic:hiiir'N. Tliis in, li.iwi'v<'t', 
not practicable ; powxihly in l:irj,'r: Ihwiih wuch iri;i' liitjiTy 
might he of advanljij^c, l.lial. in nlonj,' ihit IJni' ,,f ruil; 
but in the central (liMlriclM, jind tji-m- sri'liidi'd villM^i'M, 
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travelling from pla«i; t*i |)l;u'o iui altnortl. iijHiirtri<iiiriliilj]<i 
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machines such as those in use in Australia could be 
introduced into India, they might possibly do some 
good. I allude to " Ridley's reaping machine," which 
cuts off the ears of com, and extracts from them the grain 
while it is passing along. The Australian wheat which 
comes into the market is, though really not at all finer 
in quality than the Indian wheat, clearly and therefore 
it fetches a better price, and is in more demand. 

Another reason why Indian wheat is less thought of 
is, because it is so mixed with other grain ; the Indian, 
knowing well the loss he incurs if a crop fails, is in the 
habit of "hedging," if I may so call it, by sowing two 
or even three crops together ; so that if one fails, another 
may prove a success, and he may not be a loser in the 
long run. However desirable this system of agriculture 
may seem to Indian cultivators, it is much against the 
value of the exports. If wheat, barley and pulse are all 
sown together, it is next to impossible thoroughly to 
separate the grains, as the crops are of course reaped and 
threshed together. Mr. A. 0. Hume, C.B., in his admir- 
able pamphlet on "Agricultural Reform in India," 
alludes to this almost universal practice when he says, 
" Greater cleanliness in harvesting and greater care in 
separating grains and seeds intended for or likely to 
reach foreign markets, would probably do much to 
improve the demand for our agricultural products. 
Could we only secure a fairly steady and moderately 
large export trade in wheat and barley, for instance, 
there is no doubt that in a very few years the better 
prices given by purchasing agents of exporting firms 
would effect a complete change in the existing slovenly 
practices ; but, unfortunately, it would seem that, at any 
rate until the more easily accessible virgin lands of 
Western America are more or less exhausted (and 
they do appear to be exhausting these in a wic- 
kedly wasteful manner), it will only be tmder 
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India ; and when wheat rises in price, as it would 
seem it must do ere long, Indian produce will without 
doubt be shipped in larger quantities ; the cost of transit 
from India to England is the most serious considera- 
tion; and from the central districts, where wheat is 
chiefly grown, it cannot be conveyed to the ports of 
e^oortation, Calcutta and Bombay being the principal, 
under 20s, per .quarter, and the charge from either 
port to Ejigland for freightage would not be much nnder 
31s. per ton. Dr. Forbes Watson, in his very interest>- 
ing report, on Indian wheat, estimated the total produc- 
tion of the wheat-growing districts of India at about 
40 millions of quarters, reckoned the average yield to 
be about 13 bushels to the acre, but in some districts 
the peld is much less, from 8^ to 9 bushels only per 
acre, much of course depending on soil and other 
advantages. On clean friable land, with a good supply 
of water, the crops might be made to yield much more 
by the application of nitrate of soda or even with a larger 
supply of ordinary manures ; proper and sufficient man- 
ure is, however, one of the chief wants of the Indian 
agriculturist, to which time alone will open his eyes. 

The classes into which Br, Forbes Watson separated 
tlie samples of wheat submitted to lum for examination 
— about 1,000 different samples being sent — were four ! 
— 1, soft white ; 2, hard white ; 3, soft red ; 4, hard red, 
these being in order of merit. Most of the samples 
were of superior quality, 101 being described by him as 
very superior. It will be seen, therefore, that as far as 
quality is concerned, India need not fear the competi- 
tion of other countries, provided she makes great im- 
provements and advances in her methods of preparing 
the grain for exportation. The same authority before 
quoted states that " India is one of the largest wheat- 
producing countries in the world." The United King- 
dom produces, say, from 10,000,000 to 13,000,000 quar- 
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t«rs yearly; Russia, 35,000,000 qout^r*; GenMUoy, 
from 15,000,000 (joarteni to IH^HJItJUUf) ; Aiwtrfam, 
'45,000,000 quartergjlDdia, 35/100,000 <]uaf1<^n. KraiMx; 
produciiig enough— bare]y *o—f'iT Ij*t </inj lyMMUttfK 
tion, could aot enter iiil*( Kxyniitig anm^iti/ju with 
Ind^; the probability hfring iluu, IJIm^ tin^xnd, •b« 
too, will have to import to tuipply b«T '/wn lit^ftoiMaeJck 
America then, according to ur. Wat«c«, ii tbe tmly 
ooimtry to which India nniu CMxmd, ber w)iMd-|>rMliia> 
ing powers being equal l'> Bawu and Fnoai, mad fitf 
beyond Germany. 

But, unfoitimately, the wheat chipped (rtttu lodis bt in 
no way equal to the samplefl tjootud at 47 «, (o 48*, per 
quart'CF ; indeed, the ubipmealf Mj^ frt/rn 8*. tv iO». 
less than good foreign wheat, Aau-ritan or AuatolisB. 
The Teasons of thu have bnen iitat«d; that in beat 
demand in England is the " vfi white," kiK/WB fa 
India as 8n/e<?, ')((". (''', •''....'.'. "'■ . ■ '. I-,.Iia la 

August of last year was selling at Us. 13-8 jmit ifOitrttti 
— or 27s.; but if shipp-ii ai ibif nil" *-< Kni>]:,i,i\ vii 
the Cape it would iia^- n,',i.:j'-d i;j, '/, tr-,),-, 40-. W 
42s., that is, wnHd.;rii,f<?h<:rr,n: of --x'.Uji^'- at ) -. M. 
therupee. The price for lrjdi;iii wlj';a', i)ji- l^:-t wim- 
ples, average* only 3!)^. to 40-. i»f:r ']'j;in'-r. K-i 
exportation by that route would uo' Lavir j/;.jd : i;(il llie 
charges via Kurrachee are <,"iri-i']'rraiily lu-^-.r, iftiiiff 
reduced nearly 8s. per 'juartor. Dr. Wat-ou |f.jj)''^ ttiiB 
out in his rep'irt ; and a^ th>i J'unj^ili Hill jii all jjrolahi- 
lity be the chief wheat-f'xp'jniiii^ ili-tri'.i in India, the 
facilities for transit to Kurraciiec, and fnriijljt, liy wai 
from that port, will improve ihe pro-jwrct ^ of the Indian 
wheat trade considerably. Tlie following an- tljc exfy>r- 
tations of wheat from India, extending over tin: la-t five 
years ; — 
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Year. 


Cwts. 


Bupees. 


1873-74 
1874-75 
1875-76 
1876-77 

1877-78 


1,755,954 
1,069,076 
2,498,185 
5,583,336 
6,340,150 


82,76,064 

49,04,352 

90,10,255 

1,95,63,325 

2,85,69,899 



During the year 1879, the trade has fallen off very con- 
siderably ; other countries besides India competed with 
her in supplying the deficiencies of the United Kingdom, 
and prices fell, which made the Indian shipments un- 
profitable to exporters, while at the same time the drought 
and partial failure of the crops in the Punjab, the North- 
Western Provinces, and Oude, raised the grain prices in 
India to a higher level than the English prices. This 
practically put a stop to the trade during the current 
year. For 11 months of 1878-9, April to February in- 
clusive, the export was only 1,040,517 cwts., which col- 
lapse was owing to the reasons stated above. It is, 
however, naturally to be concluded, that if so much 
wheat were grown for export the preceding year when 
the figures reached were 6,340,150 cwts., that a very 
large area must have been under wheat cultivation 
this official year also ; and though the drought and 
partial failure of crops in the districts mentioned 
affected doubtless the amount of grain really harvested 
very considerably, still there must be in India a much 
larger quantity of food (grain) than in 1877-8, when so 
much was sent out of the country ; and therefore in this 
particular the Indian population is in a measure better 
off this year than it has been for sometime. 

BARLEY (Hordeum diaticJion) 

Is cultivated in the Himalayas, up to an elevation of 
15,000 feet. Several different varieties are grown, 
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"besides this it is not beaten down by rain, and really 
speaking the only enemies the grower of maize has to 
dread are birds when it has reached its full growth, 
and insects in the early stages of its cultivation. As 
a food it is palatable in many ways ; we used it green 
as a vegetable, cooked the same day it was gathered, 
stripping off the husks and boiling, the com being 
plunged into water at boiling point. When ripe it is 
simply roasted, and served very hot with butter. 

Maize is chiefly cultivated in Upper India and 

Behar ; in Bengal it is not so much gro^ rice being more 

used by the natives ; but in Behar it forms with the 

jorvar^ janeera^ and shamah the staple food of the greater 

portion of the population. 

The land on which maize is cultivated is generally 
ploughed up about May ; in poor soils a top dressing of 
manure is given ; a second ploughing takes place about a 
week after the first, and directly the rainy season com- 
mences the sowing begins. The seed is sown in rows 
from three to four feet apart, to allow of ploughing 
when the plant has reached a certain height ; if, how- 
ever, ploughing is not resorted to, the distance the rows 
are set apart is only from two to three feet. When the 
young com has appeared the cultivation begins, and 
once a week for four or five weeks the spaces between 
the rows of plants are well stirred up ; after this opera- 
tion the growth of the com is very rapid, and in August 
the stalks have reached their full height and the ears 
are well formed. When the grains begin to harden the 
leaves and tops of the plant are removed, and are tied up 
in bundles for fodder for cattle. The grain, when hard 
and ripe, is gathered, well dried, and put away, in the 
husk, in an airy place to dry. Two crops can be raised 
in one year off the same land ; but in that case the first 
sowings take place as early as March ; two crops are not 
often raised, as irrigation would be necessary for the 
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JOWAREE {Sm^ghum vulgare) 

Is a grain universally cultivated. It grows on most 
soils, but thrives best in black soil. There are several 
varieties ; those chiefly sown are a species with red seeds 
and one with white. This plant is also much esteemed 
for fodder ; it is most prolific, a single plant sometimes 
producing from 8,000 to 10,000 seeds. It is grown in 
Nagpur, Madras, Baroda, Sattara, Surat, Ahmednuggar, 
Nassick, Belgaum, Kutch, Sind, Berar, Indore, Oude, as 
well as in many other places, and is a grain highly 
valued by the natives of India both as food for them- 
selves and fodder for their cattle. 

GRAM. 

There are various sorts of gram, or at least grains 
that bear the name of gram, in India. 

The Dolichos unijlorus (Linn.), or horse-gram plant, 
which has grey seeds — there being also a black-seeded 
variety of the same plant, is used all over India for 
feeding cattle, and for horses, both sorts of seed being 
excellent food, varied with urdawa and bran by way of a 
change ; working bullocks do well on this food, though 
they are more usually fed on an inferior kind of gram, 
cotton pods, and seeds. This gram is generally sown 
at the end of the rainy season, and in good soils yields 
as much as fifty or sixty fold. 

Cicer arietinum (Linn.), or Bengal gram, the common 
chick-pea, is also largely used for cattle, and the seeds 
are eaten by the natives as well as mixed by them in 
their curries. 

Phaseolum TnuTigo (Linn.), or green-gram, is more 
<;ultivated by natives than the other two sorts men- 
tioned ; they value this pulse very highly, especially in 
times of famine and scarcity. Considerable quantities 
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Indian millet (PanicuTn Tailiacum). 
Little millet {Panicum imliare). 
Barti {Panicum brizoides). 
Wild rice millet (Oplismenus colonus). 
Sawa millet {Oplismembs frumentaceus). 
Koda millet {Paspalam scrobiculatum). 
Bamboo grain {Bambuaa arundvnaced). 
Buck wheat {Fagopyrum esculentum). 
Eajgeera {Am arantus frumentaceus). 
Lentil {Ervum lenaX 
Chowlie (^Dolichos svneTiais). 
Barbutti {Dolichoa catjang), 
Growar (CyaTnopsia psoralioidea). 
Mutt {Phaseolus aconitifolius). 
Sword bean {Canavalia gladiatd). 
Nankin bean (^Lahlah vulgare). 
Soy bean (Soja hiapida). 
Horse bean {Faba vulgaris). 
Kidney bean {Phaseolus vulgaris). 

Some of the bean varieties are not so much cultiva- 
ted in India as they might be ; for though too rich for 
employment as food alone, mixed with other substances 
they are most nutritious, and would prove invaluable to 
the poorer natives. The common horse bean, seen so 
constantly in England, is very sparingly grown in 
India ; in the North-Westem Provinces it has* been 
cultivated, but the ryots do not appear to value it as 
much as do farmers of other countries. 
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CHEMICALS. 



Year. 


C\\-ts 


£ 


1874 
1875 
1876 
1877 
1878 


451,197 
553.330 
415.080 
466,218 
389,002 


464.974 

601.468 
348.949 
381.706 
379,002 



Chemicals have, since Lord Beaconsfield's allusion to 
them, been a good deal talked about. To those not 
conversant with the importance of this industry, tliis 
reason for selecting their increased activity as a prooC 
that trade was reviving, was a matter for question ; hak, 
the trade in chemicals is mixed up more or less \niHik] 
every manufacturing industry, and therefore its actiyitf . 
or depression is a very fair test of the general state oJE 
all our most important manufactures. It may appear . 
a rather obscure branch of commerce to very many who 
have never given any attention to it; but it is of; 
immense magnitude in reality, and that a little investi- 
gation will soon show. Liebig's famous dictum, uttered 
many years ago, " Tell me what a country's consumption 
of sulphuric acid is, and I will tell you what her wealtihi 
is," will prove that he had no low estimate of the force 
of " chemicals " in trade. When the demand for " sul- 
phuric," " citric," " nitric " and " oxalic ' acids is brisk, 
when muriate, sulphate, arsenic, potash, borax, salt- 
petre, soda and sugar of lead are readily bought up, then 
general trade cannot be in a stagnant state. 



BORAX 



Is another " chemical " which is exported from India 
under the name of ti/ncal, or rough borax. It is also 
brought from Ceylon, Persia and Thibet, the chief 
source of native borax being the lakes of these two 
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CHAPTER VII. 

CINCHONA. 

It is only of late years that so much has been heard 
of cinchona cultivation in India. The knowledge of 
the uses and healing properties of cinchona, or, as it is 
more commonly called, Peruvian bark, have been known, 
however, from very early times ; for the native Peruvians 
were acquainted with the tree from which it was 
obtained long before its introduction into Europe. It was 
named by them Kina or Kmken. When the medi- 
cinal value of Peruvian bark first became generally 
known in Europe is a matter of uncertainty, but the 
Spaniards are said to have introduced it about the year 
1640 ; and there is a fable extant, to which, however, the 
best authorities attach but little importance, that the 
beneficial power of the bark proved itself so eminently 
effectual in the cure of the vice-queen of Peru — ^the 
Countess Chinchon — ^that hence it was called after her, 
and thus we have the name of Chinchona or Cinchona. 
The Jesuits, however, put in a claim also to the discovery 
of the value of the bark of the cinchona tree, the 
power of which they ascertained by chewing. Its 
extreme bitterness made them fancy it would act as a 
febrifuge and prove a remedy in the cases of agueish 
fever so prevalent in the country. Finding on trial 
that this was really the case, they gradually made 
known the extreme usefulness and eflBcacy of the new 
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CmCHONA. 



Species. 


Botanical Name. 


Commercial Name. 


Value per lb. of dry 

bark in the London 

market. 


• 

2. 
3. 

4. 
6. 
6. 

7. 
8. 
9. 


C. succirubra 

C. calisaja " 

C. frutex • 

C. Vera ^ 

C. officinalis 

A. Uritusinga ... 

B. CondAuiinea ... 

C. Crispa 


Bed bark 


28. 6d. to 88. 9d. 
28. lOd. to 78. 

28. lOd. to 78. 
28. lOd. to 78. 
28. lOd. to 78. 
Is. 8d. to 28. lOd. 
Is. 8d. to 28. 9d. 
Is. 8d. to 2s. 9d. 
Is. 8d. to28. 9d.. 
Is. 8d. to 28. lOd. 
Unknown. 


Yellow bark 


Original Loxa bark 
Select crown bark ... 
Fine crown bark ... 
Pitayo bark 


C. lancifolia 

C. nitida 


Genuine grey bark 

Fine grey bark 

Grey bark 


C. sp. (no name) 

C. migrantha 

C. Perusiana 

C. Pahudiana 


Finest grey bark ... 

Unknown ............ 





The original cinchona of Peru, the Peruvian bark of 
commerce, is the G. qfUcvnalis^ which is the kind chiefly 
cultivated and most suited for European quinine manu- 
fiEicture, as it is much richer in quinine than some of 
the other species. G, succirubra, according to Col. 
Dury, gives the greater yield of the two, but it is not so 
easy to work, neither does the sulphate of quinine con- 
tained in it crystallize so purely nor so thoroughly. De 
CandoUe's description of (7. officinalis is as follows : — 
" Tree : leaves oblong, acuminated at both ends, glab- 
rous, shining, scrobiculate beneath at the axils of the 
nerves; limb of the corolla woolly; capsules ovate, twice 
longer than their breadth ; stipules leafy, free, decidu- 
ous ; flowers, terminal, in corymbose panicles, tube red, 
petals snow-white above ; bark ashy." 

Dr. Forbes Eoyle was one of the first to recommend 
the introduction of the cinchona into India ; he urged 
the subject as early as 1835, when he published his 
work on Himalayan Botany. Little attention was then 
paid to him; but when the expense of importing 
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glass ; the great difficulty appears to lie in the proper har- 
dening off of the plants when first raised ; it is only by a 
careful course of hardening that they are enabled to 
endure the variations of the climate. In seed culture 
the seeds are sown in 2^inch deep pots, bits of tile are 
placed over the drain-hole, a layer of brick dust is then 
put in, and then a layer of fine leaf-mould and sand, 
the mould being filled up to within half an inch of the 
pot's edge ; water is given two, sometimes three times a 
day, and the temperature kept from 65 deg. to 
70 deg. Fahr. In about sixteen days the seeds commence 
germinating. The plants, when they have thrown out 
two or more leaves, are moved into larger pots, 
prepared in precisely the same way. Grreat care 
has to be taken to preserve the seedlings from 
damp or mildew, and all spots appearing on the 
surface of the mould must • be instantly wiped off. 
This precaution will be found to be daily required, or 
the young seedlings will damp off. When the plants 
have grown to about an inch in height they are put 
into hardening beds, and by degrees exposed to sun and 
air, until they seem comparatively hardy, when they 
are again moved on to the nurseries, where they are 
planted in rows four inches apart, in soil similar to that 
of the plantations into which they will be finally planted. 
In these nurseries they are at first protected by fern 
thatched tatties ; but this shelter is gradually lessened 
and ultimately removed altogether, the plants ha^dng 
by this lengthy process become completely inured to 
exposure. 

The treatment of cuttings from old stock plants is 
much the same. During the cold dry season the stock 
plants yield one crop of cuttings each month, and from 
May to October they produce two crops. The cuttings 
are planted in boxes holding 100 cuttings each, in 
coarse sand ; these boxes are shallow and well drained. 
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to be planted at the end of May; while seed sown: 
in January cannot be planted out until the end of 
June. 

The sites chosen for plantations are usually sheltered 
from wind, as it is injurious to the plants. Soil, diaiiH 
age and elevation, are all points for careful consideia- 
tion. For red and grey barks the elevation geneiatt|f 
selected is from 5,000 to 6,000 feet, while the broim 
and yellow kinds flourish at from 7,000 to 8,000, though 
they will grow and do well as low as 1,800 or 2,000 feel^ 
the mean temperature of such places Humboldt estm^ 
ates at from 17 deg. centigrade, or 62 deg. Fahr. to ISF 
deg. centigrade or 53*6 deg. Fahr. 

In Peru, at one time, so much wholesale destmo* 
tion of cinchona trees was carried on, that the trade ia 
Peruvian bark almost came to a standstill, it being the 
practice of the Peruvians to strip the trees of their bark 
as they stood, instead of cutting them close to. the 
ground and allowing a crop of young shoots to spring 
up from the old tnmk, ready in their turn to be peeled^ 
In India these valuable trees are now mossed every 
twelve months, this not only prevents waste, but ren- 
ders the plantations more paying in a commercial point 
of view, as it increases the bulk of the bark and the 
yield of alkaloid per acre ; it also facilitates the removal 
of the bark without injury. Until the trees have 
reached maturity the bark is of little value, after the 
felling the stripping process commences, and is done 
with a peculiar knife, the bark is cut lengthwise; 
the operation being one which requires great care, 
and considerable practice, as the rind must be removed 
without injuring the wood or severing the fibre. The 
strips are taken ofif as broad as possible, it is for this 
reason that a few days are usually allowed to elapse 
between felling and peeling; if the one follows the 
other too quickly the moisture that is found between 
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expense attending its use being far less than that of the 
imported quinine ; in fact, it has been reckoned that 
Grovemment would effect a saving of some 12,000 rupees 
annually by the use of this cheaper, and at the same 
time quite as effectual a febrifuge. 




CHAPTER VIII. 
COFFEE. 



The coffee plant is touch more extensively caltivst«d 
in India now than formerly. Oylon haa fur a caaaiia- 
able period been famed for its er1er*iv<- n'Stir phnta- 

tions; but in India the tree ha-, r, ■', :" ■ ■■.[.iri- 
tively of recent date, been so mn' 
in Sonthem India more espevjali ■:_ 

coffee cultivation has rapidly iw c . ; lanter§ are 
more numeroue, uetr diittri(.-t« arc ijciii^ pianted, and 
the value of the Indian coffee riseH yearly, Ijeinjj mutf, 
generally and better quoted in \\\i: lyjiirji.n umiV'-.i -.. 
Mysore, Coorg, Xardoobatum, ^\'viiiiad arid '\'T;i\;iU(:iiTi:, 
are all good coffee distrk-ts, besides many otbf^r plare^, 
With regard to the berry ir.-(;lf in it.T marketjiMi; 
state, all know what it is like : the plant or ralh';r trt.-i; 
under cultivation is probably not quii.e yi familiar an 
object. The Coffea Arabica, c-alli.-d al^*) Jituminum, 
Arabica, is a moderately sized tree, ((rowing erect, 
with a single stem to the height of frotn eight to 
twelve feet — in plantations the trees are rvtopjc^d and 
stunted to between four and fi\e feet — tlje branches are 
long, slender and undivided, bending do^raward.s, ihe 
wood is limber and pliable, with a rough whiii.-h bark. 
The leases ever green, shining, o\-al and ^harj>-i)'<rntt^, 
resembling bay leaves in appearance. The blossoms are 
white and fragrant, and very like the flowers of the 
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jasmine. It is usual to see the blossoms and fruit, 
both green and ripe on the trees at the same time. 
The fruit, first green, changes to red, which deepens 
into purple as it becomes perfectly ripe ; in appearance 
it is like a cherry, the taste sweet, and the pulp of a 
glutinous nature, containing in it two hard oval seeds 
about the same size as a pea. One side of the seed is 
convex, the other flat, with a straight furrow deeply 
indented through its entire length. When growing the 
flat sides of the seeds are towards each other, and have a 
covering or membrane of cartilaginous skin which, when 
dry, is known as " the parchment." When quite ripe and 
fit to pluck, the red cherry-like berry assumes a purple 
tint ; previous to this change taking place, the plants 
have to be most carefully protected from birds and 
monkeys, for unless kept off they will commit consider- 
able damage to the crops, as it is a fruit of which they 
are especially fond. 

In planting, the young plants — ^raised in the first 
place from seed in the nursery grounds — are inserted in 
holes from twelve to eighteen inches in depth, six or 
eight feet apart, to allow space for their spreading. New 
soil is most suitable for the proper growth of the plants, 
and the ground should be on a slight slope, which pre- 
vents any water lodging round the roots. In very 
exposed spots shading from the sun is necessary, as if 
the sun's rays beat too powerfully on the plants they are 
apt to scorch up. To give this requisite shade rows of 
thickly foliaged trees are planted at regular intervals 
all over the fields. 

Coffee plants conamence bearing when about two 
years old; but the quality of the seed from young 
plants is very inferior to that obtained from trees of 
four or five years' growth. The trees continue bear- 
ing until they are twenty or even thirty years old. 
The flowering time is of very short duration, but while 
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it lasts the plantations preHenta very tmtoUftil rif^t 
ID one night the trees will humt inlo Cull tltmer Hid 
in the morning the whole planiati'fU will look M if a 
recent and heaiy snowslonn hod ptiiwl over ft, Uia 
contrast between the gloxxy <tiirk tfrc'i leavM «*n| 
the snow-white blossoms being inuHt tmiiUed «ad cflbt^ 
tive. 

In Arabia the fruit is not (pdhored u in IndiM, olotJu 
being there spread under tho irtren, wiilch atw wall 
ehaken, the fnlly ripe berrieM dntppjiig duritlg tJw prt>> 
cess. The Indian 8jstem of picking givfo etnpLvyniMtt 
on a &ir-aized pbmtation to tlinw or (our bundiwl 
hands; an able and indutilriouii picker will tuxy^uoi 6tt 
from two-and-a-half to thrcf Iranheli) n liuy, Hu) tuoil 
calculation ia, that one buohpl of jH-rfti'-tly tipe fnilt will 
yield about ten pounds of eali»blK cuffi": Tljn nIm anil 
colour of the bean, as the inner part tiH\u- atml UailUiA, 
differ with different »>ilt^ aud !'>i'n]ilicn J iIjo»« tr««K 
planted in light gravelly soil, and in dry, nxinm^i luul 
elevated situations, yielding wiiallcr Iwrrii-h tli.'in fliow 
grown in moist, sbridrd, niiil rii'li'T i-[i'ii ■. 'Iln' i(ti:ill<) 
berries are found to hiivi; llj" li'v* H:]\',rir; hui i(i<- 
weight of the larger j)r'jilu<;<' i- iii-;irly 'UmlAi-, :itid kh, 
though the finer fljivmn-'l bi-rry '■■■iinimifl- :i l»-tlc( 
price, still the intn;a^f- in pri'''- i- ;j'-i i irllj'i.rji i^ i-jut 
the loss bydeiiciencyin wi-iiili*. 'I'Ij" jyl.-mi' r'.' irji'-fi^l^- 
therefore leail him to rultivaf'r t}ji: Utry/T, fonn i<-'yiiii/,, 
but less choice pr'/lij(--(-. 

Considerable moi.-turf i'^ n '•<■'-- -;iry i-, t|i<- M.|):iri; ol 
the coffee plant ; inOi-'.-d, llje plant. -r- ..-iv " t|i'- iiinr- ii 
rains the better for thi.- w.ffi-r- f ;>t,.l if ji'.,u,r:,l „|.,i.iii,.. 
fails, then an artifioiai f-upply nm-i l>i; 1j:j/I n-'MUCrc lo, 

"WTien the c.olie- hav« finii-hi^'I [/aih.-rjDi; in t);e 
harvest, iben follow lhe 'irying and pwljiinj; f,^■l'■'■■r■r,l■^. 
Sf^metimes the berrie'^ an- '■x])"~'-'i lo th'- -tjji in lay.-rK 
of perhaps five or pis inche-i in diip'h on a platform: 
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tth* i^jiic caast?^ the pclp to &nnent after the exposui 

Jac^ IlE^tt>c nn^» cnr three dav^; bv this fermentati( 

A <r*a:^ Ac&ixiloo> sb.H^tnre £> thrown oC after whi< 

*ie ^Jtxc c«fci*-ia^^5 dnes t>r ak period of three week 

tS? iccsk.s ire ciea. ^epdunted from the seeds in a mi 

S'we ^laacec^ rem.ove the pcip from the seeds direct 

tie ^x:» b> ^checed : iad in this case a pcdping machu 

-rjs ^m^i*\vec^ This- machine consists of a fluted hoi 

it*ctcul r rec* wOLX'i S> tunied bv a crank and acts again 

^ tm^vaSe >c^fifc<tc^.iinL placed in such a manner that ] 

^•>\*rt> -Vcrres^ vaa ^us^ >?cwee£i it and the roller. Aft 

coti^- Xr ':?arij t?> :?ecairar«*d bv washing fr\'»m the see< 

,jmi :^v»^ jur^ >tri:^«iLt iix the sctl to dry. Then the sk 

Vte> V "Sr r^trn-*!^^ Jiaid ro ecSfvt this the seeds are p 

-rH * :**v^ri 'J3^ wix*a Jk >fiivT r.^ller nniSw Mills of tl 

^^.j^ *:*>• oyakirv w'.-rc:?^* rv bcll«:cks. This treatment 

^>-;U'»i-i!\: >v m*tia»*»*,iit to ?ec«Lrate the cha£ 

\^Kx* ^u»acs ic^ sa-riev-t to rsaay diseases, of whi 
vi-i-si >> :ii? ^r^ risc^^cr •'leiif disease.'' Ceyl 
_«s> >ittK-c^>i itcDk-'i ^."oa: th5> ca^^se* so much so, inde^ 
Y*»»^ ^^ *^ ^t* o^ Kt-v >eea -nijiLr bv vear consideral 
-^-rt.<rx?^ .Mj\£ >vr A*«S?e i:rd':25crr theiebv not a lit 
- .*.* . V-- *»xx^. ^ ^ «f^ r ::^Oire "■ * Hffnilrui vastatrix) i 
^ . V ufii;* >iv^ c^ '•rri^ ^.x-h attacks the leaves a 
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-^c^-^ ?>,*kvr*^ ':tkr*a^i i ir^-*ie partativ^u complete 
^-^-'ij 'i^ ^v- fewvt ,^c :i»r 5,cai^ frv^m deep glo; 
.a*-v «n£i^v i3s£ itjc^rcrjccatin^ K>di the qual 
i" .>v» >rcrr»3t*>>^ \^te iwentlv e^perimei 
_ ■ \ vvi tt<«^.jv K it* r>^r*Scr!L:xa Ivcaakal G;g^ens, a 
^x>!v\f^ ^*v-i:. ji x-jtf^^r ^* thie detstmction of i 

^^ tv^-^vv ^••xc^ ^>t <:£MLir* Ttse actiooi of t 

^ ^.^ '^-^^ 5^ ^xx.*r-l>W: ,i5v <Cv^i» >ttn fccr*. iw it seems qn 

\, . -» ^ "»^ >:^Kv\ ^nr rX' iaowsrci? asid spores of i 

>^ T*^^ <\:x^.cm«t3C wvl prcx^ of the great 

*v»iix«;<^v .tiiv£ ^iv^ im« ^•Cl W v«iy genera 

^:\ >X^at „\rt^* 5^ ^3iw xis>;«2^ different ieme(] 




a torrecl analv-i^ ■: jl-- --^. -^ ■ :— ^ . -_ . ■ ^ 
ters too shi^nld "k- b.:*^" ri-i.£^ ■^- ~^ — '■ -.iirui . ' 

states, has on their vt:?-^- izii e t:^ -^st. -^^ ^— ^^ — 
which coffee tree* are ?^Vr-", eui .-n— — ■"—. — t-. 
the most recent remedi^ i^Ji:^-^.—. i.r n.- t--^-:^^ 
of the plants under such f^i-zn^rani-r-. 2: *i;c zu ■» 
ledge be addedto theorairjirr :"a.:ni^sr.fSi ~ . -.■■—''• 
and the whole education is c ■ntri t-t:i ^f-^,^-.^-^:.- 
there is little fear of feilare — ^rri. t - ue>'. -_- - 
qua non of sufficient capital :■. ^o^ m- 

In Ceylon the reports from nm?: t -i* 7.=^ — ■ ~ 
tricts — except those in which - iaf ia-a*- * :^ n^i 
its appearance— have been ;•> itr ir.-iin.- r-, "Z 
Crown has sold 1,192 acres of Und. rr-e-tciiir L" rs- 
per acre, in the district of ^imn^pli wnrant^ Ir -^ 
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the heat causes the pulp to ferment after the exposure 
has lasted two or three days; by this fermentation 
a strong acidulous moisture is thrown ofiF, after which 
the fruit gradually dries for a period of three weeks. 
The husks are then separated from the seeds in a milL 
Some planters remove the pulp from the seeds directly 
the fruit is gathered ; and in this case a pulping machine 
is employed. This machine consists of a fluted hori- 
zontal roller, which is turned by a crank and acts against 
a moveable breastboard, placed in such a manner that no 
whole berries can pass between it and the roller. After 
this the pulp is separated by washing from the seeds, 
and they are spread in the sun to dry. Then the skin 
has to be removed, and to effect this the seeds are put 
in a trough in which a heavy roller runs. Mills of this 
sort are usually worked by bullocks. This treatment is 
followed by winnowing to separate the chaff. 

Coffee plants are subject to many diseases, of which 
the worst is the " red rust," or " leaf disease." Ceylon 
has suffered much from this cause, so much so, indeed, 
that her crops have been year by year considerably 
damaged, and her coffee industry thereby not a little 
weakened. " Leaf disease " (Hemileia vastatrix) is a 
sort of fungoid growth, which attacks the leaves and 
spreads rapidly through a whole plantation, completely 
changing the aspect of the foliage from deep glossy 
green to dark orange, and deteriorating both the quality 
and quantity of the berries. Quite recently experiments 
have been made at the Peradeniya Botanical Gardens, and 
other places, with a view to the destruction of this 
fungus with flowers of sulphur. The action of this 
remedy is described as slow but sure, for it seems quite 
certain in its effect on the filaments and spores of the 
fungus. This experiment will prove of the greatest 
use to planters, and no doubt will be very generally 
adopted. From time to time various different remedies 
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planting of Liberian coffee ; and in the new district (# 
Bakwana the coffee crops are reported to be imnstmlly 
fine, in some cases the yield being 10 cwts. to the acre., 

In Ceylon the plantations have been threatened witi; 
a new and formidable enemy, which was discovered by 
Mr. Hobb, manager to the Debeddie estate in Badulla. 
He at first fancied it was the " black bug," bnt on cIobm 
inspection found it to be the "lac insect." The effects 
it has on the coffee-tree are weakness of the branches 
loss of leaves, and gradual death of the tree. The incm*- 
tation is very like old " black bug," but when rubbedl 
between the hands " it is found to be an almost solid 
deposit of red gum, which leaves a carmine stain on the; 
fingers." The celebrated Liberian coffee, alread;^ 
alluded to as having been recently tried successfully 
in Ceylon, continues to be reported of favourably, as 
yielding berries only sixteen montha after being planted 
out. 

Botanists enumerate several varieties of the coffee 
tree, existing in the Eastern and Western Hemi- 
spheres ; it is most probable that such variations i 
like plant are owing to accident either of soil or di^ 
mate. In America it is clearly shown that all the tree) 
there are the progeny of one plant, which was a^ 
lately as 1714 presented by the magistrates of Amsterw 
dam to Louis XTV. ; it was planted at Marley nndei' 
the caxe of Mons. de Jussien. And from it, some yeaxi 
after, plants were taken to Surinam, Cayenne and Mar; 
tinico. In 1732 the production of coffee was considerec 
of much value in Jamaica ; the increase in coffee growing 
must, therefore, have proceeded with considerable rapi< 
dity. The use of coffee was known very eaxly to 
the Arabians, the plant being in their < 
indigenous. All the chief authorities are 
in attributing its introduction to Megalleddin, MuflJ 
of Arabia Fehs, who first learned its use in Persia. 
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berries from Mocha, which he planted near his hermit- 
age, about which are even now standing some very old 
coflfee-trees. The earliest official accoimts of the 
Mysore coflfee-plantations are in 1822, when the revenue 
was under contract. 

The exports of coffee for the, last five years, according 
to Mr. O'Conor's recent review of the trade of British 
India, were as follows : — 



Year. 


Cwts. 


# 

Hupees. 


1873-4 
1874-5 
1875-6 

1876-7 
1877-8 


364,420 
311,831 
371,986 
302,489 
297,327 


1,49,14,109 
1,30,53,346 
1,62,70,267 
1,34,58,217 
1,33,84,992 



" The decrease shown in the two last named years was 
due to the drought in Southern India and the ravages 
of ' leaf disease, ' the ^ borer, ' ^ black bug,' and the 
* lac insect,' which causes all combined to keep down 
the yield of the various coffee pl^tations. The two 
largest consumers of East Indiaa cbfifee are France and 
the United Kingdom, in both countries though coffee is 
now subject to heavy duties ; 14s. per cwt., in England, 
and 156 francs, the 100 kilos in France when imported 
direct, an addition of 20 francs being made when the 
importation is made indirectly through a European 
entrepot. The duty of 156 francs is equal to a rate of 
£3 5s. 5d. per cwt., not much short of 100 per cent. 
The English duty is at the rate of about 15 per cent. 
ad valorem.^^ 

. Coffee is sold in bond, and always at landing weights, 
and revenue tares no abatement of the duties being 
made on account of any damage the coffee may have suf- 
fered during transit. The business of disposing of the 
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CHAPTER IX. 

COTTON. 

ITS GEOWTH Aid) CULTIVATION. 

The cotton plant {Gossypium herbaceum) is indige- 
nous in India. From the earliest times, five centuries 
before the Christian era, it was in domestic use in that 
country ; the Hindoos having even in those days a thor- 
ough knowledge of the arts of hand-spinning, weaving, 
and printing cotton, and also of making the finest 
muslins. Both Arrian and Herodotus mention cotton 
cloths as among the articles brought by the fiomans 
from India ; Strabo and Mela also write of the substance. 
The Svndon byssi/na which Herodotus mentioned was 
most probably fine linen or cotton, the name svndon 
leading certainly to the supposition that the article was 
of Indian origin ; for it is plearly a derivation of the 
name of the river Sindhu, or liidus. Fine muslins 
from India were worn by the higher class of Egyptians ; 
and it is proved that they used cotton, because mum- 
mies have been found swathed in that material. In 
Sanscrit, cotton is called hirpas^ and from that name 
comes the Latin word carbasus, found in old Latin 
authors ; and in the Bible the word green corresponds 
to the Hebrew hirpas^ being translated in the Vulgate 
carbasinus. The Arabs called the substance hiutn or 
kutun, from which the word cotton is evidently 
derived. In Hindustani it is called ruhi. 

There are many varieties of the cotton plant. Linnaeus 
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writesof 5 — l,Go»»ypiMm irf4««im;2,'7.or6«T»m; 
3, G. hirsutum ; 4, G. rrU^ionfim ; and 5, G. &«ri»- 
dense. These are again dnided inbi three etiief 
classes, herbaceoos, shnib, asd tree, the mont uHfiil in 
commerue being the heHnoeoos fpecJM; tbr eattda 
from the West [odie;, Brazil, and Egjpt is fmoi tbe 
ehrub, and the older the shrub the eawwr is the tefa* 
obtained from it. Tree crrftoa ti of toy di^A BW 
able value. Goestfpium iTtdicwm hm a bnndwd at 
grows from one to three feet id bei^t, u rich to Uf 
age, with hairy palmate leaves, 3-5 iohwi. lobes bro 
and ronnded ; flowers, which are ajdUarv, vMm with a 
crimson eye in each petal ; frnit, fibnjug, capKule^ beinf; 
oval, pointed, and 3-4 celled; seeds 6ve, covered with 
greyish down nnder the ehort-«tapled white wooL 
These pods come on as the flower* fade, and are 
about the size of walnuts ; they contain the oitton 6bre^ 
vegetable hairs, of different lengths in the different 
varieties of the plant, springing from the surface of the 
seed-coat, and entirely filling np the cavity of the seed- 
vessel in which the seeds lie. As the capi-ule ripens, it 
browns, hardens, and expands, until finally the snowy 
fibres burst out ready to be gathered. 

India possesses a soil and climate in every way fitted 
for the cultivation of cotton to an almost unlimited 
extent; the most, however, is not made, of its many 
advantages; owing to the rough method of cultivation, 
the absence of any true system of agriculture, the want 
of proper cleaning appliances, and the difficulties and 
high cost of transit, not a quarter of the amount 
of cotton is grown that might be ; and lands 
which would be under a higher system of farming 
teeming with luxuriant crops, are allowed to lie waste. 
The ryots can produce cotton cheaply enough, the 
coarser sorts at 1^. per lb. ; but they do not consider it 
a profitable crop to grow, and rather than cultivate it at 
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a loss, allow the land on which they might eaBlly gro\^ 
to lie fellow. Land in most parts of British India pi 
the same tax whatever may be the crop grown on 
uncultivateii land paying no tax; the ryot therefo 
rather than pay tax for land cropped with an a ' 
which does not reimburse him for his original o 
npon it, prefers that it should remain unfruitful and 
have no tax to pay. Supposing he was to grow cotb 
the tax on the land and the cost of transit on the ec ' ' 
to the place of sale would swallow up all profits; t 
therefore, inducements are held out to ryots to £_ 
cotton especially, they will natm^ly neglect it for in( 
fevoured, because more profitable crops. If there \ 
certain and ensured market for the cotton when gi 
and a more reasonable cost on carriage from the g 
ing districts to the head centres of sale, then ma 
would he different, and the ryots might devote m< 
energy to the growth and extended cultivation of t 
plant. 

To command a better sale in England, Indian c 
must be sent there in a cleaner state, and cotton 
better quality must be grown. Until this is the oai 
the demand for it cajmot be expected to increase to ai 
marked extent. Want of capital here, as in the case 
other Indian industries, asserts itself; it is poverty whi 
hampers the ryots at every advancing step ; proper a 
adequate machinery is needed for the cleaning of ootto 
and though of late years improvements have taken pla 
in this respect, much yet remains to be done befo 
Indian cotton will hold its own in competition with th 
produce of America and other coimtries. 

Cotton differs from other crops, such as sugar, indii^ 
tea, coffee, &c., because it is in itself, as Mr. Jon 
Chapman calls it, "a gross agricultural product," t 
has only to be separated from the seeds and cleai 
before it is ready to come under the operator's faai 
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ances, which, though to us ensuring success, to them 
are only so many experiments the nature of which they 
do not, or will not, understand. They fell, therefore, to 
see the advantages which would accrue to them indi- 
vidually by the adoption of our new machines, and 
improved methods of cultivating the ground, having £» 
its ultimate object the higher quality of the crops pro- 
duced from it ; and even did they appreciate them, mey 
cannot afford to purchase. Cotton is grown in rotation 
with other crops. Sometimes it is planted with rice, 
the rice being reaped first ; the crops are both planted 
at the same time : about the beginning of June when 
the rainy season commences ; the rice is reaped in aboat 
three months, the cotton plant taking a longer time 
to arrive at perfection. When the rice harvest is over, 
the cotton bushes are just putting forth their yellow- 
petaled, crimson-eyed flowers. These are followed by 
the capsules containing the fibres, which as they rip^ 
brown, harden, and finally burst, showing their milk- 
white contents. Flowers, unripe seed-pods, and those 
with their snowy flakes of cotton visible, may often all 
be seen in the same field at the same time. In Dinage- 
pore the cotton crop succeeds the rice, which is cut 
between August and September, instead of being sown 
at the same time. After the rice is reaped the ground 
is well ploughed up, as many as five or six double 
ploughings are given to it ; the land is well manured, 
and in October or early in November the cotton seed, 
which has first been steeped for a certain time in 
water, is sown. There are two methods of sowing 
— broadcast, and in furrows, the latter method affording 
greater facilities for weeding and picking, as also 
allowing more air to the plants during their growth.' 
From the middle of April to the middle o^ Jnne^ 
the cotton as it ripens is collected. Supposing the 
soil to be very rich, it is again sown with rice, til 
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maintaiii that aea air is tbe grand eBsential : certainly, 
large crop8 are obtained, and of the beat quality, from 
islands and coast districts; but then the install cea of 
heavy crops from inland districts are nearly, if not 
quite, as numerous. 

In India the chief difficulty to be overcome is the 
want of sufficient moisture ; and cotton, even the short- 
stapled variety common to dry lands, requires during 
its cultivation a more than average ehare of water. Proof 
of this ia found by the examination of samples of cotton 
grown carefully in Indian gardens. Such gardens are 
always carefully watered by wells, worked by bullocks, 
resembling the time-old Persian sakkaie — primitive, 
cumbrous aflairs in use since the time of Candace. The 
bullocks walk romid in a circle turning a pivot, which 
causes the wheel in the well to revolve ; as it turns it 
draws up a rope ladder, to which are fastened a number 
of little red earthenware pots, called by the nativea ^ 
chatties. These pots come to the surface filled with 
water, and on reaching a certain elevation they tnnn 
over, pouring out their contents into a trough, which 
carries the water off to the main channel running tha 
entire length of the garden. This . principal trendlt 
is intersected by many shallow smaller trenches! 
these surround every bed or portion of garden t 
be watered; so that each in turn has the wat«r le 
into it from the main channel, and the plot c 
ground it commands thoroughly watered, in many 
cases completely flooded, without any trouble on the 
TnaUee's (gardener's) part, beyond letting the water on, 
and danuuing it off when sufficient moisture has be^ 
given. Cotton grown under such circumatancetf 
improves in quality and in productiveness, and very 
favourable specimens have been obtained from gardens, 
showing what improvements can be effected in Indian 
cotton under a careful system of cultivation. 



I have akdearoand to Aow m Ar f 
of Uiis cb^iter haw ^07 «jwl/ I 
the art of making eotua fiAns tf « 
the cotton plant, tts hr ^^^S 1^ 
other cooDtrie^ wete qnile m A» Aifc ■• iw «■«■ te 
very ezi^tenoe. Prnitnv tfct^^ Ikxr fimwui ■*■% 
from the ciesning e4 (be tnCloB la iu ogBaHnMB ■!• 
those beantiAiIlv Sae n^iba dnaAoi as 'wfc* ^ 
woven wind," they irere c&etal, imi fcr the mitt t€ 
their Iab>nr5 the Ind&oi w ema wtamimitify edUafarf 



the knovB vorid. Th^ I 
with the eic^jtion of Ihrir hni 
name of machiiM'ty ; and poor to the uiuitiua of ikaM 



hand-looms fi^r veaTin^ vaed <aly tfcor iaffcn aad 

the spiuning-vrheeL Yam Umbt ^bb ob tbe '*f'*Tff', 
and the patient aod ptactiMd u£ia ifimmr, hy tke 



wonderful and carefiil mampolaiioD 'A Si^avr umJ 
thmnb in the fonna;:->n cf the ■i.rr-i.'L wi.:,' ^.j^j-Jr^d 
jost the proper de^r^^ -A n.-:-l-:-ii~ tv ^"':^ •hi'j'^i^ 
his hands, produ-j-ii fe'oncs ■■-•? r'.:r[fc.— fz^g r:r:*tie^, 
nnequaUed indetd, nntii quite r-r'.-eii' ' v, hy any 
machine-aided effoni. 

An Indian loom consii?T 'A m^r*:!y a f^w -r.;':!:* acd 
reeds, which stock-in-trad^r tte LuBib!^ jy/^-^i^jr (arri*^ 
with hJTTi from place to plae^, .^j thaf be is ready at any 
time to fii it up and begin to work. He ch^y^j;; utually 
a shady tree under which he can --it. dig^ a h'lle de^p 
enough to hold his le^s and the lower part of the (Jt^r, 
the telances being fastened to the hranche; of the tree 
above his head ; underneath the frame he makes loops 
into which he places his grea: toes — the natives are 
quite as cle\er with their feet as with their hands — 
these serve as treadles, and his shuttle, which is merely 
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an enlarged netting needle, he uses as a batoon. A 
loom of this sort has no beam, and the warp is laid out 
on the groimd the .whole length of the cloth. The very 
finest Indian muslins come from Dacca, Shantipoor, 
Sonarga, and Vicrampoor. The price of a single piece 
of this very fine muslin, which takes an Indian weaver 
four months to produce, will sometimes amount to 400 
or 500 rupees. The striped and flowered muslins of 
Dacca were formerly considered inimitable, ^d were so 
very much thought of and sought for by the higher 
classes in India that the demand was greater than the 
supply. 

■nie great skill attained by Indian weavers is not 
difficult to account for : weaving is an hereditary art, the 
same trade going down from father to son for generar 
tions. The father teaches his son while young the mys- 
teries of his employment, and the weaver, beginning to 
practise his trade at an early age, soon becomes a pro- 
ficient in the art, and, with the most simple appliances, 
turns out the very finest work. I write of years gone 
by ; now the excellence of our machinery, brought as it 
is to the highest perfection, has not only enabled us to 
compete with native hand-workmanship, but to outstrip 
it. England has long ceased to depend on India for her 
fine muslins, and instead of importing such piece-goods 
from thence exports them thither. The art of manu- 
facturing these extra fine materials has therefore 
languished of late years; still, neither English nor 
Bombay mills have, so far, entirely displaced those 
hand-made goods which once were so famous. 
Formerly, Arabia, Syria, Persia, Egypt, Abyssinia, 
the eastern parts of Africa, besides Europe, were 
all supplied with muslins from India; the chief 
marts being Surat and Calicut on the West Coast and 
Masulipatam, Madras, and St. Thome on the East 
Coast. Now, the natives confine themselves chiefly to 
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piece-goods, clamoured for some check to be placed on it, 
as they fancied that the cheapness and quantity of 
these ffoods would undermine their own trade. In 
1701, therefore, an Act of Parliament was passed to 
forbid Indian silks and printed calicoes for domestic 
use being imported either for wearing apparel or furni- 
ture ; and very heavy penalties, in some cases as much 
as £200, were, we learn, imposed on seller or wearer 
" to avert the ruin of English manufacturers and revive 
their prosperity." 

In those days such an alarm being raised seems 
rather astonishing ; for even taking into consideration 
the extreme cheapness of Indian labour, and the beauty 
and fineness of their cotton and muslin piece-goods, 
without mills — for there were none in India then — ^the 
Indian natives could not have stood competition with 
English firms, who, backed up as they were by wealth 
and power, could afford to buy up Indian cotton raw^ 
ship it thousands of miles to manufacturers, mix it with 
cotton from other coimtries — ^notably American cotton 
— ^and then send it back in piece-goods to the very 
coimtry from whence it originally came. In these days, 
however, when Indian cotton mills have increased to 
such an extent, and protected as their productions have 
been by the duties, against which so much has lately 
been said and written, there is far more reasonable 
cause for alarm : but to this subject I intend to refer 
later on. 

Royle tells us that " cotton was first imported into 
England in 1783, when about 114,133 lbs. were received.'^ 
But as early as 1684 considerable attention was paid to 
the exportation of the raw material, and attempts were 
even then made to save the cost of freight by compress- 
ing the cotton into bales by machinery. Many and 
great improvements have been made in the cotton screw 
since that date ; and such immense pressure is now 
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the American war broke out in 1861, and between thj 
year and 1865 when our supply from America was cu 
oflf, then indeed were halcyon-days for ludian exporters 
and Maclean puts the average value of the cotto 
exports for those five years at a yearly average i 
£21,582,847 for Bombay alone. Then began tho» 
Bpeculations which ended so disastrously in thi 
Bombay Panic. 

Companies of all sorts and kinds were formed 
joint stock banks, financial associations, and land com^ 
panies. But when the American war ended, then f 
the total collapse of those Bombay speculators who hai 
plunged so wildly. By the end of 1866 the finaacia 
associations had failed or gone into liquidation, th( 
banks, with one or two honourable exceptions, were 
blotted out of existence, the land companies becan[i$ 
insolvent, and there was one general crash. Maclean had 
in bis "Guide to Bombay" a very interesting account o 
that city during this season of panic and confusion. A 
Bombay had had the chief benefit of the wonderfdl 
increase of the cotton export trade during the year* 
mentioned, by which some seventy-five millions sterling 
came into her coffers and gave her the speculation 
fever, so she was the chief loser by those suicidal under- 
takings into which the sudden accession of such a v 
Bunj had hurried her. 

This panic did not, however, affect her permanently^ 
for in 1874^5 her cotton exports had increased from 34 
to 50 miUion pounds, and the monetary value from 9J 
to 12^ millions sterling. 

The cotton mills of Bombay, the first of which v 
Btartfid in 1854, have made since that date very rapid 
progress. No less than 41 spinning and weaving mills 
in the Bombay Presidency are at work now, and more 
in the course of erection; while in Calcutta there are Sf 
2 in Madras, 2 at Cawnpore, 1 at Nagpore, 1 at Indore; 
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and 1 at Hyderabad in the Deccan, or 53 in all Ii 

These mills give work to 10,533 looms iind 1,289,mto 
Bpindlea, and are nearly all conducted under nkilled 
European super viaion. There is to each mill a 
manager, weaving master, 8pinning and carding 
master, and an engineer. The mills iirc further 
managed by a chairman and board of directors, with 
the assistance of a secretary, there alwj being an 
agent. The latter's work is moat importani : he 
purchases the cotton, the coal for working the engines, 
the stores needed, and all other necessaries, arranging 
moreover the sale of the cloth and yarns. Skilled 
English labour commands a high price, from 200 to 
400 rupees per mouth, sometimes running as high as 
fiOO rupees. In some few mills the managers are 
natives, and before long this will be the caNc in many 
- more instances, for young natives are rmw vury be- 
quently found serving an apprenticeship in large eotton- 
mills with a view to qualifying themselves for the postff 
of managers at some future period. Indian labour is, 
however, as yet far inferior to English, the rate of pay 
is lower, and therefore the work is done more cheaply, 
but a native's physique is far below an Englishman's, 
and he is not equal to the same amount of sustained 
work. The following extract from Maclean's " Guide to 
Bombay " will he found of interest : — " A middle-sized 
mill, say of fifteen lakhs, having 30,000 spindles and 
600 looms, employs on an average 1,000 people, 
whereof 100 or thereabouts are boys and girls, 100 
women, and 800 male adults. The hours of work 
are from 6 a.m. to 6 p.m., with an hour for recess 
in the middle of the day for meals and smoking : 
nearly every mill has a smoking-shed. Fresh Vehar- 
water is freely suppliad to all operatives, and gene- 
rally they are all well cared for, much better than 
work-people employed in other industries in Bombay. 
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The average wages earned by the various mill operar 
tives are as follows : — 



Wages 


Per Month. 


For each boy or girl 

For each female 


5 Kupees 
8 „ 
16 ., 


For each male 





The head jobbers earn as much as 70 and 80 rupees a 
month. On an average a mill of the description named 
above, namely, one having 30,000 spindles and 600 
looms, would consume per month — cotton 288,000 lbs.; 
coal, 286 tons ; stores and other articles worth 8,000 
rupees, and would pay wages to labourers amounting in 
round numbers to 13,000 rupees. It would produce 
220,000 lbs. of yam and 200,000 lbs. of cloth per month.'' 
The treatment of the Indian operatives in cotton 
mills has recently been brought before the public. 
Certainly the factory rules and regulations in India 
stand in need of much amendment, the hours being too 
long, particularly for women and children, and the latter 
being employed to work in mills at too early an 
age : this, however, is scarcely a question to be dwelt on 
here, when the conmiercial history of the Indian cotton 
trade is the subject of consideration. It must, therefore, 
be left in the hands of those who have agitated — it is 
to be hoped with success — for the amendment of the 
Factory Acts in India, and considering that some 
40,000 natives are employed in Indian factories it is 
none too early to investigate more thoroughly, and 
strive as far as possible to ameliorate their present con- 
dition, by regulating their hours of labour and of . 
recreation, and restricting the age for children com- 
mencing work to eight ; instances having been 
given in which mere infants of the tender age of 



five years were set to labour hoar» at a time in oottflo 
mills. 

Bringing the exports of cottoD dtrnn to dote, we Gad 
that for the last five yeara Uie ezpoitM of raw cottdo 
have been as follows: — 



Y«r. 


Owti. 


feVMi. 


1873-74 
1874-76 
1876-78 
1876-77 
1677-78 


4.4»0,6«8 
6,800 JBB 
6,009.786 
4,657.914 
3,468.077 


n.UMJSK 



The above figures, which are taken from Mr. O'Cooor'H 
" Review of the Trade of British India for the official 

year 1877-78," show plainly the duwiiwani ivmrM nf 
the last three years. The quantity uhtpptxi Ui the 
United Kingdom has been ever since 1871-72 Iklling 
off each year, England being no longer wt targe a cui*- 
tnmer for Indian citton as she once wa«. Austria, 
France, Germany, and Italy are, however, maintaining 
a fair demand for the article, and their yearly consmnp- 
tion of the Indian raw material is inereajiing slowly but 
surely ; while the China trade is again looking up, 
she having taken some 209,000 cwts. in the year. 

With regard to manufectured cotton the following 
figures, taken from the same source, reprewent the value 
of cotton twist and piece goods exported by India to 
foreign coimtries during the last five years : — 



Yew. 


Rupee.. 


1873-74 

1874-75 
1875-78 

1876-77 
1877-78 


52,26.298 
61,23,752 
6«,M.236 
81,23,822 
1,14,27,323 
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At first sight Mr. O'Conor says, " these figures, as show- 
ing that the trade has doubled itself in five years, would 
be taken as a gratifying indication of the flourishing 
condition of the cotton spinning and weaving industry 
in India." He goes on to show that such, however, is 
hot the case, the Indian cotton mills having had in 
recent years much to contend against. Overproduction 
in Lancashire, which glutted the Indian markets with 
Manchester stock ; and the feilure of crops, which was 
caused by drought, impairing the purchasing power of 
the people, are the chief causes of the trade being 
unfavourable to the Indian mills ; the increase notice- 
able in the exports being accoimted for by the fiwst^ 
that the mills, having accumulated large stocks, were 
obliged to get rid of them at considerable loss in point 
of value, the exports being increased really by sacrifice 
of goods. 

This increased export, however, has again exercised 
the alarm of British manufacturers. The raiaon d^i^t/re 
of these renewed fears on the score of Indian jcompeti- 
tion form the subject of the concluding portion of the 
chapter on this particular industry. 

INDIA v. MANCHESTER. 

Before entering into this subject it is necessary to 
give a cursory glance at the vast importance of the 
British cotton trade. I am dealing nominally with 
only Indian industries ; but the two trades are to a cer- 
tain extent inseparable, and more especially intimate 
have their relations become during the last century. 

The precise date of the commencement of the cotton 
manufacture in England has never been confidently 
fixed, though most commercial writers agree that it 
was introduced in the early part of the seventeenth 
century. The total quantity of cotton imported by the 
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asserted we must bear in mind that though substan- 
tially correct as to the bulk and weight of goods ex- • 
ported being greater than that retained in the country, 
the goods kept for home use are more costly, being of a . - 
decidedly superior fabric to those turned out merely for i 
exportation. 

For the following table I am indebted to the £Bunou8 
commercial authority quoted above : — 



COTTON. 

The total quantities and values of the raw 
cotton imported into the United Kingdom in 
each of tne five years ending with 1^6 were 
as follows: — 


Year. 


Cwts. 


£ 


1871 

1872 
1873 
1874 
1876 


16,876,248 
12,678,906 
13,639,262 
13,989,861 
13,234,664 


66,907,070 
63,380.670 
64,704,847 
60,696,496 
46,269,822 • 


The chief supplies having been obtained from 
the United States, British India, Egypt, and 
Brazil. 



Our large manufecturers will pass through from time to 
time seasons of alarm, gloomy fears will arise, and moun- 
tains be made out of molehills — ^this is even now the case 
with the Indian cotton trade. I have,shown how in 1701 
a similar feeling became general, how an outcry was 
raised, and an Act passed to protect the British manur 
facturer from the bogey of his own creation, how his 
fears subsided, and the competing export trade, he so 
needlessly dreaded, dwindled down to a mere nothing. 
Now there is more solid groimd for alarm, trade has 
been in an unquestionably depressed state. But has 
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much talked of Indian cotton duties, and thereby caused 
so much ill-feeling in both coxmtries. Neither is it at 
such a time that Manchester cotton lords should insist 
so strongly on their so-called rights, and accept the sur- > 
render of the £750,000 which the import duties yielded i 
to India, when that country is acknowledged by all ^ 
authorities on the subject to be in financial difficuItieS| 
and labouring under " one of the heaviest deficits that 
ever perplexed a finance minister."* Such a reduc- 
tion in the Indian revenue can only be met by a 
fresh tax. The cotton duties, however much may be 
said to the contrary, did not press very heavily on the 
Indian native ; for those duties were only levied on the 
finer kinds of cloth, and these were goods only used by 
th^ richer natives, not the material from which the 
masses of the people made the dhotees which serve 
them for their scanty garments ; these are now, by the j 
remission, increased in price instead of lowered. " This ] 
repealing of the import duty upon cotton goods is one 
of the latest grievances Indian people have to complain 
of;" at least, so says Mr. Lalmohun Ghose, whom we may 
reasonably conclude knows the state of public opinion 
amongst his own countrymen better than we do ; and 
he openly stated that the people of India — ^meaning 
presumably the educated natives — ^have come to the 
conclusion that " the interests of India had been sacri- 
ficed to consolidate a powerful party in England in view 
of the coming election." It is easy, no doubt, to impute 
interested motives ; but where there is much smoke, the 
old adage says, there must be some fire. 

How far the remission of the cotton duties will bene- 
fit those who have so long been working to obtain their 
repeal, is an open question. The writer of an article 
in the Pioneer Mail^ commenting on Messrs. Hope and 

* Written in 1879, alluding to the Budget of that year. 
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must, to please Manchester mill owners, be got 
India free from duty. The 1878 notiticatioa 
not extended to " shirtings," and so duty bad to be paid 
on this class of goods even when they were made ol 
ooareer quality than 30'a, ■ In the Budget of last year, 
the notification " exempting from import duty all cottoa 
goods containing no yarn of a higher number than 30'a * 
will let in these " ahirtings," on which so much streas 
is laid ; only they will have to be made of a rathei 
coarser texture than has hitherto been the case. 
Manchester will now manulactuTe " shirtings " of 
yams of 28 or 29, which wiU be imported free? 
they will be offered to those classes who h&\a 
hitherto bought Indian long-cloths ; they will bw 
of a better quality than those of the Indian make, aiul 
rather more expensive ; hut they will command a sala. 
The Commissioner of Cuetoms of Bombay holds thi^ 
opinion ; and if hia idea is a correct one the preBent 
remission will in reality do little to benefit Mandieeterr 
for this reason- — it will not enable her to contend vit& 
the Indian mills in respect to the precise class of^goodn 
they are turning out. The Indian market will bff 
flooded with the new class of shirtings from Manchester,; 
which will increase, instead of in any way lessen thft 
depression under which Bombay and India generally aiw 
now suffering. It will be lu-ged that Manchester is alsir 
suffering from a depression of trade, and that her 
interests have to be considered, and first of all ; bnt' 
Indian trade is not the cause of Manchester's depression t 
its causes lie beyond India, and the burden cannot 
justly be cast on her, the depression of the English cofc^ 
ton trade is one of the consequences of that general 
stagnation into which trade has fallen all over the world, 
but is happily now recovering from. There are caosw 
and second causes, wheels within wheels, in the vast 
conamercial transactions of the present century ; every 
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labour, and quantity and cheapness of 
country can in reality compete with us ; and 
having passed the extreme point of our trade^l 
energy will gain for it a higher point than 
reached before any real descent can take pi 
British energy must be rightly directed ; sel 
row-minded jealousy must be laid aside, more 
larly with regard to India. That coimtry 
spoken of as "the brightest jewel in the. 
Crown;" our own actions must not dim that 
lustre. If Indian interests and English intei 
to be considered identical and therefc 



come 



parable, then trade jealousy, which is the real 
between the two countries, will be laid low ; 
Metcalfe's prophecy " that India would be lost 
floor of the House of Commons," i.e., sacrificed 
interests — will stand no chance of fulfilment. 



f^ 



DRUGS — ALOES. 

Cape Colony, but has now for a very long while been, 
quite naturalised in both the East and West Indies. 
The Aloe vulgaris has a short stem; fleshy leaves, 
which are lanceolat*, flat, armed with reddish apinea, 
and blueish green in colour ; the flowers, which at flrst 
are erect, afterwards spread and become pendulous, they 
are yellow, with three inner segments of a deeper and 
more orange colour. The substance it yields is dark 
brown, sometimes reddish brown, and is excessively 
bitter to the taste, and unpleasant to the smell. It is in 
reality very far below the Socotrine aloes, though lately 
owing to their scarcity it has gone up in value. 
Gaballine, or horse aloes, is the refuse of Barbadoea 
aloes, and is obtained by boiling the leaves of 
the Aloe vidgaris after the finer sort of aloes has 
been extracted from them. It is only used by 
veterinary surgeons, is very rank, and has a most 
unpleasant odour, by which it can be easily distin- 
guished. Cape aloes are procured from the Aloi 
spicata, which is indigenous in Cape Colony as it i» 
in Arabia. It is yellow in colour, and has, too, a most 
disagreeable smeE. There are other species yielding 
aloes, Royle mentions the A. Indica, and Roxburgh the 
A. perfoliaia, which are both found in the dry sandy 
plains of the North West Provinces ; in the sear-coasts 
another species is found, the-d. litoralis, which producea 
a very good sort of aloes particularly valued by the 
natives, for the juices they extract from its leaves is 
considered a good remedy in ophthalmic cases, and it is 
impossible to travel far in India without discovering 
how valuable any effectual cure for this disease, 
which is so sadly prevalent, must be. There are many 
ways of preparing aloes, the most general being to cut 
the leaves off at their base, and place them in iron 
vessels to drain ; when they have discharged all the 
jnice it is exposed to the sun, or to artificial heat, by 
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quently made on the leaves, and they are said to be 
quite as efficacious as the Egyptian and Italian leaves 
of the best sort, and superior to those brought from 
Mocha. A great deal of senna is now grown in 
Southern India, and is imported from Calcutta and 
Bombay. Samples of Tinnevelly senna were sent to 
the Madras Exhibition in 1855, and reported on 
favourably ; since that time a great deal more atten- 
tion has been paid to the cultivation and rearing of the 
plant, and the senna leaves imported from Southern 
India are highly thought of in England. 

Senna is very extensively used in medicine, in 1867 
the imports of senna amoxmted to 704,3051bs. There 
was formerly an import duty levied on the leaves ; but 
afber being reduced in 1832 and 1842 it was finally 
repealed in 1845. The infusion is prepared by pouring; 
cold water on the leaves, and letting it stand for 
twenty-four hours with the air excluded. 

Cassia alata^ G, ahsus^ G. auriculata^ G. occidentaUSf 
C. sophera and G. tora have all medicinal properties, 
the leaves of some of the species acting precisely in the 
same way as ordinary senna. 

INDIAN JALAP. 

The Ipomecea turpethum which grows on the Coro- 
mandel coast is an excellent substitute for real jalap, 
having the same valuable medicinal properties. Though 
still much used among the natives, in European prac- 
tice it has fallen into disuse. 

Amongst the other "drugs " foxmd in India I may men- 
tion — " castor oil " (see " Oils "), Strychnos colvi/rvna 
(Linn.), considered the best remedy for snake bites, it 
yields the real Lignum colubrinum ; Strychnos nux 
vomica (Linn.) or vomit-nut Strychni/tie is a prepaia- 
tion of if. vomica^ a considerable quantity of its seedB 
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Cowage, Mucwaa pmriena. 
Pomegranate, Punica grariatv/in. 
Grails, Quercu8 vafectoria. 
Tamarind, TaTnarmdAJba Indica. 
Dandelion, Taraxacum dens-leonis. 

It would be impossible to name all the various shrubs 
and trees which the natives use in treating different 
diseases; for rheumatism, they have many remedies, 
chiefly oils which are produced from different seeds, 
as well as various lotions they make in cases of ophthal- 
mia and use with varied success. No country in the 
world is so rich as India in useful vegetable productions. 
A good insight into their variety and their different 
properties will be gained by studying Colonel Heber 
Dur/s " Useftd Plants of India," a book I have fre- 
quently laid under contribution in these pages. 
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tents. Directly the pods are quite ripe they are 
gathered, stripped of their husks, and well bruised. The 
pulp surrounding the seeds is the portion of the pod 
containing the valuable amatto dye of commerce ; it is 
extracted by bruising and macerating the pods in 
irater, they are left in just enough water to cover 
them for some days, or until the fluid begins to fer- 
ment, it is then thrown off, and the pulp allowed to sub- 
side. Sometimes araatto goes through a beating pro- 
cess, similar to that employed in extracting indigo dye, 
before it is finally allowed to settle. The pulp which 
remains is then placed in shallow pans and left to dry 
in the shade. If it has been thoroughly well prepared 
it will be of a bright yellow colour, that is the American 
and West Indian araatto, the East Indian has a rose- 
coloured dye prepared from it, so says Colonel Dury in 
his account of the substance in " The Useful Plants of 
India."* At the Madras Exhibition several specimens of 
amatto dye were shown. 

Foniterly amatto was obtained by a much more 
tedious prvxv55s than now pre\'ails, which was first intro- 
diuwi by Ijt^blond, and consisted in merely washing the 
s^HHis until all their colour was extracted, precipitating 
the ivlour with \-inegar or lemon-juice, boiling it up to 
fiioilitate the rt^mo\'al of impurities with the scum, and 
then draining it in bags* M. Vauquelin made several 
expt^rimonts on the amatto pods, and quite confirmed 
the effiitiov of these simple measures, which really 
etthanotxl tKe \-alue of the dye and made it even of more 
dtvidtxi use to dyers. As amatto is not easily soluble in 
water alkalies are generally employed to hasten its so- 
hui\uu jK^ass beiujf most generally used ; they also im- 
prvA"^ the i\Jour v^ the dye ; it is perfectly soluble in 
al\\^vJ. 

The roll amatto is the mtost valuable form in which 
the suh$tanc^ is imported, as it is much harder than the 
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resolve itself into less careful preparation. The use of 
amaito has increased very much indeed of late years. 
In 1820 not more than 50,000 pounds were imported, 
now the ■consumption is at least three times as much t 
even more ; but a considerable quantity is re-exported. 



Though properly speaking gamboge is a pigment, I 
have considered it under the head of dyeing substances, 
because the colouring matter which it contains is 
used not only in painting and lacquering, but also by 
the natives for dyeing cloths. 

It is a concrete vegetable juice, which on exposure to 
air hardens into a resinous gum. The best gamboge 
comes from Siam, and is obtained from a tree called 
Stalagmitis gamhogioidea, which is a native of Siam, 
Ceylon and Cochin China. 

Many species of gamboge-producing trees are found 
also in India, the Qarci/iiia gambogia, found in the 
Neilgherries; the G. pictoria, or Mysore gamboge, found 
in Mysore in the Wynaad forests; the G. elliptica, a, 
native of Silhet ; the Q. pv/rpv/recb, found in the Kan* 
dalla ravines; the G. cowa, at Monghir on the Ganges; 
and G. lanccefolia, hydia, pedunculata and panicutatOr 
These species all yield finiit, mostly edible, and a yellow 
juice which flows from their barks on deep incision^ 
being made, and which hardens veiy soon into a sub- 
stance bearing the closest resemblance to the gambogft 
of Siam. All these trees were called Garcvma, after 
the name of Dr. Garcin, who was a great East Indiaa 
traveller. They were supposed at that time to belong 
to the natural family of guttiferce ; but Professor Gra- 
ham, of Edinburgh, established the new genus of gutti' 
fercB called HebradeMlron, and the Ceylon gamboge is 
known under the name of ff. gombogioides. It is. 
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however, inferior to the Siam, probablj' beeuiH it f§ 
less carefolly prepared for the market. 

The pipe gamboge of Biam, ho caiM bteamt ft la 
preserved in the hollows of buMnhmt*, in ctm*ii\tmti tb« 
best which comeM info the l/iHfJ'rti iiiark<.-1>, aiw) tym^ 
mauds the highest price. It in •ihlatnn*! Ijy )irimking 
oti the leaves and young shwito of tree*, ibe jukt: iiuctt 
exudes in drops or tea,rs, which are rolled into bMaboM. 

It is thought by authoritiefi on Indita woi^etiM tlat 
the gamboge, obtained from the Mymnt knd Kcflj^ 
herries trees, the GoTciida gamJboffia waii 0. jw- 
toria before mentioned, is w^arcfly if at all int'^ri'it Ut 
the Siam and Ceylon productions; and tlwrnffh the trcM 
are certainly different, the juices otKaJOMl iwir a itiry 
strong likeness in every particular. 'I1ie N'^lfftnTrrlM 
tree is called by the natives IIwlu, and it i* mid to 
prodnce 75 per cent, of cwlouring rt-.-mi, i.r<iiiii:ry f^^iinhiim 
yielding from 40 to 75 per ceni. Ij. ■ ' ■■ . i,'i N^. 
fiore countries Dr. Cleghom ban y : 1 ihn 

trees and the gum obtained from tli'Tn. "Tlji y iffiW," 
he says, "at a range of elfivalion ]i'-'vt':i^<i 'j^ifHt and 
3,000 feet. The quality of the ^jK-i^itnim^ oi ({.-.rT.U.g<i 
which he obtained were all in a i^iwr'-.i.': kl;iti', of a 
tawny, brownish yellow colour, and glinty^uiiiK waiy 
lustre exactly like fine Siam giiml/ige, atnl hiiowing Um 
tendency to conchoidal fractun;, frei; from 'xloiir, IjtKl^!- 
Ies9, and equal to the Siam giunUigc in U^ing '^iwily 
reducible to a fine emulsion in water." Mon^ovnr, 
analysis has proved that the gum is precimUy the ruuuo 
as the Ceylonese, only it contains ralhor irion- coluur- 
ing matter, more resin, and less guni ; t.licn^fore <»li(i 
would think more valuable than the gamlxjfro of (wjni- 
merce, .which chiefly comes frfim Siam and Ceylon. 
This is an industry which in India wants opening up; 
for the natives, though using the gum for <lyeing and 
medicinal purposes, do not seem aware of its value as a 
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pigment, neither do they understand its prepsiation 
for English and foreign markets ; it figures to a vei^ 
trifling extent in India's exports, and it certainly might 
and should become of more importance. 

Gamboge has been known in Europe ever since 160^ 
when it was introduced by Clusius. It was formerlji 
called Gamboge, from the prov-ince of Cambodia. Sinoe 
itB first introduction, it has rapidly increased in t 
mercial value, and the price it now fetches is from £18 
to £20 per cwt. ; in 1866 it fetched upwards of £24 pe ' 
cwtr., and the quotations for this year (1879) are £20 lOt 
to £20 15s, per cwt. It is not soluble in wat«r, bat 
difiiisible, forming an emulsion. Alcohol is an efficienti 
solvent, for it readily takes up gamboge in large qus 
ties, and forms with it a clear golden coloured liquid 
which is that chiefly used in brass lacquer-work. Ciam; 
boge forms the chief ingredient in many lacquers, buoI 
as lacquer for brass, pale gold lacquer, green lacquee 
and lacquer for instruments, Chinese lacquer worfc 
&e. It is also much used as a water-colour pig 
ment, and is besides a powerful medicine, which r» 
quires to be administered with considerable caution. 

Besiu is the most active principle in gamboge, thfl 
Siam pipe yields 72'1, the cake gamboge of £" 
64*8, and the Ceylon gamboge 7 5 '5. The ' _^^ 
gamboge here mentioned is not a natural productioii^ 
but is manufactured. 



Lawaonia alba, which both Lamarck and De Canolle 
agree in saying is the same as that called by othei 
botanists L. spitioaa and L. m-efrmis, because wheal 
young it is unarmed and when old becomes thorny frx>ai 
the younger branches hardening, belongs to the genui 
of plants of the oatoral family of LythrariEe, a]ad il 
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India and other Eastern conntriea ; the leaves are also 
applied ezterually iu cases of ekiii disease. As a dye it 
is little used out of the country, and in it it ia falling 
into diBUse, other red brown dyes having almost super- 



I 



The knowledge of the manufacture and use of the 
indigo plant dates back to a very early period, though 
its real nature was unknown to Europeans until long 
after its use was thoroughly understood in Tnriia, the 
place of its production, a country which baa always 
been fiimous for the number and excellence of the 
different substances for dyeing various colours with 
which it abounds. The natives of India have been 
celebrated from time immemorial for their skill in the 
useful arts, their attention having been given to the 
manufecture of dyes long before other nations wera 
even acquainted with the ^■arious plants from which 
colours could be obtained. 

Pliny mentions mdicum — the deep blue dye of the 
Boumns so highly valued — in his Hist. Nat. (Ub. zzzv. 
c 6, 27). DioBcorides writes of vndieon; and in the 
" Periplus " of Arrian indigo is mentioned aa being 
exported irom " Barbarike on the Indies to Egypt ; " it 
Was certainly imported into Europe viS, AleKandria 
before the Cape route to India was discovered. Marco 
Polo not only writes of the substance called indigo, but 
explains how it was manufactured ; though many held 
in those early ages, before any real knowledge of the 
plant was acquired, that it was a mineral instead of a 



For a long while the indigo grown in Central' 
America was considered superior to that raised in the 
Eaat Indies; but from the commencement of this 
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present century the cultivation of the plan' 
preparation of the dye obtained from it, ha*- 
rapid strides in India, and the importationB frotn 
are considered to be tbe finest in quality, comoB 
the best price in European markets. 

Indigo is grown, though, in many places besiiV" 
East Indies ; in China, Cochin China, North and 
Araerica, Mexico, Guatemala or Central Americ 
Jamaica, Japan, Java, and in Madagascar. In 
cal countries the different epecies of Jndigofer 
to flourish. Edward!-, in hia acount of th«. 
Indies, calls it "the child of the sun." The temp 
txire must be higher than 60 deg., or it df»eii not flon 

The Indian indigo plant. Indigo/era tvnetoria, . 
shrubby, bushy plant, with a stem of from two 
four feet in height; it has a root of some quarter 
an inch in thickness, and about fourteen inches m 
length ; the stem is devoid of pith ; the leaves are 
winged, oval in form, smooth, furrowed on the upper 
side, and darker than on the lower side in colour; 
the flowers are very small and have no smell. When 
the plant is in flower it contains the most cjlouriiig mat- 
ter. There are about 150 species, but all are the same, 
small, bushy, herbaceous plants ; the best known are 
/. tinctoria — the one now under notice as being the 
most generally cultivated in India-^7. anil, I. cceru- 
lea (Roxburgh), /. argentea, and /. disperma. 

In India indigo is chiefly cultivated in Bengal ; 
though it is grown also in many other parts, in 
Madras, Kishnagur, Tirhoot, Jessore, Moorshedabad, 
Gujerat, Agra, Oude, Behar. The Madras indigo is 
decidedly inferior to that grown in Bengal. The 
latter growth are divided into two classes, " Bengal " 
and " Oude." The first, comprising the trade from 
the Bengal and Bahar Southern Provinces, the second 
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that from the Northern Provinces and Benares. Good 
indigo should on being nibbed with a hard body aa- 
Bume a fine copper-red polish ; it is also known by 
its lightness, and by the intensity and purity of ite — 
colour. Bengal indigo is known in the trade by th( 

following terms deciding its quality: — "Fine,'"" 

and ordinary," " low and ordinary," " Madras," " Oude,'^ 
and "Kurpah," being usually quoted under their respc 
tive names, which sufficiently denote their quality. 

In Bengal the ground is broken up to receive i 
indigo crop in October or November. This is after the- ■ 
last crop has been cut. In former times one sowing 
was made to yield three or four crops, a process alike 
detrimental to the quality of the crops, and the fruit- 
fulness of the ground so exhausted ; now rarely more 
than two flowerings are allowed from the same root. 
The stubble is left about a foot high, in preparing for 
the spring sowing this stubble is cut out and gathered.™ 
up by the natives for fuel. The soC is then turned lu 
with the kodali, a sort of hoe. It is then pulverisec 
and flattened by the heiigka, a very primitive 
of harrow ; and then commences the ploughing i 
ploughs, which would cause the greatest astonishmei 
to the worthy " Hodge." They do their work f ' 
well though, rude as they are, and however much ( 
appearance may be against them. Ploughing is i 
lowed by another touch of the liengha, and then 1 
ground is thoroughly heaten by a perfect army ( 
ooolies with big sticks. This first cleaning of the Ian 
termed oustennie. The whole process of ploughi 
harrowing, and beating is repeated three times i 
the land presents a thoroughly clean look, and its w 
surface is quite even and ready for the sowing, w 
usually takes place in February; and sometimes j 
longed even into May, according to the nature of t 
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The Beed is sown — the drill beiof; nnr ia oiim 
general use than formerly, that lh rnx tuadt plme 
Mgb farming in prartised — in straight furrom aboot 
a foot apart., about Slbe. of seed going to the btegak. 
After the young plants begin to fb'm,wltuh thef do 
fi-om within nine to fifteen davK, muu.-iiiD'» U eaiij 
as Be\'en, constant weeding and hrfeirig fjo on, tw 
finishing touch being termed bedalurttii^f, eotuUting 
of a very hght ploughing round the iryA* of Um 
plants. 

Indigo plants are subject to blight lIoA^i!-) MOfdlfng 
{ihvrka), caterpillars (piloor), beitifiiro otlm fll^ 
which make indigo &rming rather a pcacarioiif 
industry. If all goes well the little rod flovo* 
appear in June, the leaves turn yellow, and Uie crop 
is ready to be gathered in. It is cut witUn a fiiot 
of the ground, and the plants — called in tliu itato 
pat — collected in bundles and delivered at tlie 
factories. 

Indigo is grown in three ways; — Irt, Jamiwar or 
Kyotty; 2nd, Zeraat or Zerat ; 3rd, Khut-ki. 

By the first method the planter purchaw;H or tu-Unn a 
lease of an estate, collects his rents from tin; varioriH 
villagers on his land, and acquires for the time a lanri- 
lord's privileges. He persuades the ryots to grow 
indigo on their lands or a portion of their tenures. 
Under this plan the culti*ator bears all the expenKCB of 
ploughing, sowing, weeding, cutting, and delivering the 
plant at the factories, receiriog the seed from the fac- 
tory, and an advance in money towards the expenses of 
cultivation. 

Under the Zeraat, all the work is done by the 
planter's own hired coolies, and the entire expenses 
borne by him only. 

While the KkusH system is simply giving advances 
to ryots outside the landlord's own tract of &irm, and 
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their growing a certain amount of indigo, at a certaji 
rate which they contract to deliver to him ready to h 
manufactured. 

Factories conducted on a large scale cannot £ 
to give a good interest for the money invested 
them. It is the ryot who suffers in a bad seasoi 
They say, " Indigo is a fine thing to put money int 
the purse of the hahoo, but the poor people do i 
want to see it, it raises the price of rice, and t 
rent of land, " The email owners argue in this wa 
when they have entered into a contract with a plant* 
to deliver to him so much pai, and accept his advance 
for bullocks, seed, &c, because too often there is 
bad season, and they, falling in debt to the factory th^ 
have agreed to cultivate their land for, have to coi 
tinue season after season working for the planter nnti 
the debt is paid, too often only adding to it, instead o 
reducing it. 

An indigo factory is not a very expensive invest 
raent. Vats are necessary for steeping the plant, boilin 
and drying houses, and a house for the planter. Tb 
cost of a factory capable of yielding an out-turn ( 
12,500 lbs. of indigo, worth on the spot about £2,60( 
is only estimated by McCnlloch at an original cost c 
i!l,500 to set up. An indigo planter's profits are i 
some seasons greater than those afforded by any othe 
investment. The reason why it is such a good crop ti 
raise in India is chiefly because of the cheapness of hot 
land and labour. It requires a fresh, rich, and mois 
soil, and on such good land one acre with good nm 
naent can be made to yield about 500 lbs, of i 
annually, care being taken not to impoverish thfe soil h 
allowing the roots of one crop to remain too long in it 
To ensure snch results science must be brought to beai 
however, in the preparation of the indigo to keep i 
of good quality ; and even yet the chemical changes an(5 




1 clasps- fr^azr^ ioii t-.t 
The «Litf yx:==n^ x 



** 1. T5j*- JTnT" ""TT'^r 



per circr^ si:r?: 't' jut:^ ^ 

•Till *0^ ■^i:;:^r n, -.i,* ^-r-i; 

tbej iiT^ -jwi rm ■»? u "^.- 
beaiiiL^ Tir,*, "7 -riu'^n sn ay, 

per etac 



110 DyEEUG ATfD COLODKING MATERIALS. 

" 3. The use of a Email qoaatity of a neutral aln 
salt, to aid and feeilitate the settlement of indij 
in the beating vats after they are beatea o 
thus saving from 8 to 12 per cent, of indij 
which now runs off in waste hquor. 

"4. The employmentof steam to heat the water. 
the "inooree" to the required temperature whi 
weather is unlavourable ; which renders plants 
not only independent of the weather, but enaHA 
them to manufacture their crop at leisure thoQj 
it should bring them info November 

It is claimed for the above processes that neither ti 
colour nor the quality of the indigo is impaired, whi 
the total extra percentage gained over the old methi 
is very considerable. 

The dye or colouring matter is ext.ract«d from the lea? 
by fernientation, as is generally known, which i 
on in the steeping vats before mentioned. These vats vi 
in size, and are placed on different levels. The gre 
plant ia packed into the highest vats, and pressed doi 
with bamboo battens, these being kept in position 1l 
horizontal beams working in upright posts, with holes ( 
intervals of six inches. By their means the pressuieqi 
the plants is regulated, iron pins fitting into these hol~ 
and keeping the beams down. The vats are then fiUi 
with water, and the plants left steeping from tern 
fourt«en hours. The water has at first a greeni 
yellow tinge, which gradually deepens to a greeni 
blue. When the steeping is over the coloured matter 
is allowed to run out into the beating vats, parallel ' 
the others, but on a lower level. On the proper f 
the plants are steeping depends very much the qua 
of the dye. If the plants are very ripe when deposit* 
in the vats, they will be ready sooner than if they a 
unripe, or very young. 
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Beatijig la now ficqiMally ^Me bf maMmerft bA 
formerly onlv oodies vac «mIo^ to heit,*te ■»■ 
' "bnehon. '■A cfcooiori « 



cess then takiog i 
well as mecbanifa] I „ 

ing :— Chemical, oajgeaatiam tmnaa^ His ailaari^f 
matter from jellov to deep Ub«; MaAaaiaJ, a ■f^ 
ration of the'paiticlo flf <^ faos the «aC<« m wfacfc 
they are held in wbdkm,' tUa tW heMii« doa fepf 
caaging the dye to gn^riite » bqpr fartidt^ 
After the beating the ^«^«r **M«fl^' wOlo ai. t^s 
bottom of the rat m4 tlK «•«« B^wa r ii let «C 
This "Ri^U" i£ then eoOectcd ialo t^**»aa-tei^« 
and pnmped &ora thiCBee kto the tUaimag raas, to 
be pa^^^ed throogfa win giaK aad doA lo fisM it 
from alt inqmitiec ft is tkea nn iato ina twitm 
to nndergo the boiling pnxxm, ■MA brfa taw «r thnon 
hoars, a^^r whi'vh it i^' nm almg butt^w fltannels to 

woodfrj :r..- . ■— .] 

of open wood-wrjrk. 1", i- wv'^r'^ njiL a la.v'.- k-rrdining 
sheet, and on thi; tb-; //<<iH t.^ttl';-, wLJJir iL*; wa.-.-; wat^r 
trickles throng and ir cam*id awav by a driiii, 'I'Lt dve 
is left on thii table all nigbt. being liiWl up tbtr neit 
morning with scrxyp! and put iino ib^ prtfeiyrf— wjua/e 
boxes of iron or itood with perf'^raifed Kid'^'r and Ixit- 
toms. These boxes axe lined vhh pr^■^- tlotbei>, aul 
when filled the clwbs are wirtfuJJv fjldtd o^er the 
"mall," which is then of the c^ntiCTt-ncv of eUrch, 
A heavy beam, worked on tiro upriffbi three- 
inch screws, is let down on the lid of ite prei>s, a 
long lever is pot <ai the screws, and the nut worked 
slowly rotrnd. The pressure is enormous, and all the 
water remaining in the " tiujU " is presj-ed through 
the cloth and perf'-tt^ions in the press-bos till nothing 
but the pm* indigo remains behind. The presses are 
opened and a sjaaie slab of moist dark indigo, about 
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three or three and a-half inches thick, is carried < 
on the bottom of the press to the cutting frame, wherd 
it is cut into bars ; the bars again divided into cubical 
cakes, which are each stamped with the factory marS 
and number and noted down in the books. Theaf 
cakes are then taken to the drying-house. This d _ 
process takes three months, the cakes being frequentljg 
turned during this time imtil they are quite ready for 
packing. They are placed in order of quality, the 
finest beiog packed first in mango-wood boxes, which 
are first weighed empty and then reweighed full, the 
difference giving the net weight of the indigo. The 
tare, gross and net weights are legibly priattd on the 
chests, also the factory mark and ntunber of the chest ; 
and when all are ready they are sent down to the Cal- 
cutta brokers for sale. 

Besides the indigo grown for mMiulacture, there is 
another branch of the industry carried on in North 
Bhangulpore. This ia the growing of indigo-seed to ■! 
supply the Bengal planters. The mode of cultivation J 
differs little from that pursued in the ordinary indigic 
growing ; the seed being sown in June, carefully weeded 
and tended through the rains and cut in DecemberJ 
This seed-growing ia carried on by the ryots under ihtn 
advance system, the cultivator getting ajwut 4 rupees 
per maund of 80 lbs. (avoirdupois). 

Up to the year 1783 the indigo industry did not 
command much attention, but since that time it hai 
increased — with the eiception of a few bad 
notably that of 1842— with steadiness. In 1866 th^ 
value of the Indian exports was £1,186,501 ; and thffl 
following table will show how exports of the articles 
have stood during the last five years ; — 
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Yma. 


e«ta. 


•*. 


1OT3-* 
1&74-5 

!W5-« 

1878-7 

i«7-a 


OAUt 

IWJIS 

wax* 


IJ6«UB 



France took aboot a fooitb of tbe tetil < 
ing the la^ offidal year, darisf vUd, •■ wM W 
seen, 20,000 cvt«. nwre Tien expsted tina ^mOag 
the previous year, sod tLu vaa a ooarfAti^lc In- 
crease on the indigo die had my a rt rf fa ^ mA 
' le the qnaotitiH ■«■( dbact to 



In feet, wiiile 
foreign countries are iacramD^ jtatr hf ytw, (faa* 

to tlie United Kingdom are ia » awMiwe faing lA 
It is probable, hoveTer, ihat the loqiBoraMOEU llw 

new patent inll affect in the qnntitj aod qvdity af 
Bast, Indian indigo vill tncre^ aax tmpciruttica 4» iL 
Tbe general depresdon in all trade cirdn h» yrJtmUj 

affected this article ^.f c.-,ii,inerw *i(!j u- m 'l-; aoK 
iray as other industriea have suffered. 



This Bnbstance is also callerl gmn-lac, \m'. utt'/l'^ 
ously, for in reality it is not a gum, it ii^'nisf pr'^ 
duced on certain trees by an in^^d, the CfCC'iJi fiA:iiM, 
which deposits its eggs on the hranthes and lisives 
of the trees it aflects, and then Cfvers theui with a 
reddish resinous substanct — the lac of ornnierce. 
This peculiar exudation is eWdently intended as a 
protection to the egg and maggot which is hatched 
from it, it may also ser^e as f'Xtd for the maggots 
while in their first stage. The lac ia arranged neatly 
in cells, differing only in form from a honeycomb, 
and the colour obtained from it when collected is 
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very valuable, aa it is a beautiful scarlet, which : 
more permanent than that yielded by the true Mext 
can cochineal, though of not quite such a fine colour. 

In commerce three kinds of lac are known — eticko 
lac, aeed-lac, and eh ell-lac. 

Stich-tae is lac in its natural state, the branches and 
twigs encrusted with this substance being broken off a; 
oollecf«d twice a year The best is of a deep red colou^ 
when collected for export it is separated from tin 
branches, to lessen the expenses of freight, the wood U 
which it is stuck being so bulky an article to ship, ft 
Is usually gathered before the insects have worked their 
way out of their cells, because if left until they have. 
liberated themselves the dye is nearly spoilt, or at 
least is of such a much paler colour that as a 
colouring matter it is nearly useless, though 
that state it answers equally well for varnish. Tha 
dye which is extracted from stick-lac is called laodye^^ 
afco lac-lake or cake-lac, because it is usually formed ia' 
little square cakes. Good cake-lac should be smootlu 
shining, and dark coloured, when powdered or scrapecl 
it should be of a bright-red ; if it is a dull muddy re^ 
r brick dust colour, it is inferior and should not 1 



The native dyers pound the lac when they hava 
removed it from the branches on which it is foundf 
and extract as much of the coloiuriug matter as thej 
can in water. After this process a yellowish haroi 
powder remains ; this is the aeed-lac. Fire is broughifi 
to bear on this powder, which liquefies it, ami it i ' 
then made into cakes, and called lump-lac ; this tha 
natives use in the manufacture of the common \ _^^ 
gles worn by Indian women. Slielt-lac is made &014 
seed-lac in this manner. The seed-lac is collected in 
bags and held over charcoal fires. The lac when 
melted strains through the bags and is saved, the lique- 
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Yean. 


Owts. 


Rupees. 


1873-74 
1874-75 
1875-76 

1876-77 
1877-78 


65,769 
67,705 
80,645 
89,879 

78,876 


18,41,490 
18,95,637 
65,06,928 
42,20,497 
28,50,552 



The total quantity and value of all the diffeient 
fonns of lac for the last five years are as follows : — 



Years. 


Cwts. 


Bapees. 


1873-74 
1874-75 

1875-76 
1876-77 
1877-78 


75,798 

76,643 

103,583 

128,712 

104,645 


25,76,527 
25,40,112 
75,57,474 
53,69,764 
36,20,481 



The fell in prices has been caused by excessive 
stocks. The prices for lac-dye vary from 6d. to 2s. 
per lb., and for shell-lac (orange) from 120s. to 145s. 
per cwt. There are distinguishing marks by which 
the different sorts of lac are judged. The finest is 
marked D.I., the second sort T.D., and the third 
J. McB., C.E., and so on. 



MADDER. 

Madder holds a high place amongst plants yielding a 
red dye. It is indigenous in the Levant, Italy, Switzer- 
land, and in the Southern portions of France. Many 
attempts have been made to grow it in England, but 
with little success ; being an expensive crop to grow, 
it is found that it can be imported at less cost than 
it can be raised for. Taking into consideration the rent 
and expenses of three years, the labour and excessive 




isat SEOtCy soL i.- T-tc^a: 



■_^ t^.-r^ 



ill xiit jnrv pn^.T, 

bfc fomid. ilie* « ta- ''_-r-:^, ;-=; c.i 

wiiicli of iai* va-r- li?;- ^-i .^^ ■ 

of eolonraiit aarc;.;:;- -^rl^ 

of Maj titt cmuvE'jML - ■ --,--^ - . 

the 'isitii » T-^ry^Ei^^" 1-- 'u^.^-^ ^^ 
1: it v^Jt-ots- ««Hi l..vg*.■^iJj 



DYEINQ AND COLOUIUNa MATERIALS. 

after the final ploughing is levelled and formed intrf 

beds about six feet by three. Then the aeed, which 
ia 80 minute that it cannot be gathered, but has ta 
be swept up at the end of the harvest with the fine 
sor&ce sand into which it has fallen, is sown, a thin 
layer of the fine sand conta,itiing it being spread ovst 
the prepared beds. These are kept moist, bein^j 
watered through a fine sieve five or sis. times a; 
day. In fourteen days' time the seeds will have 
germinated, and after the seedlings have appeared' 
they are only watered once a day with water, 
and sprinkled once with liquid manure. In two 
months the plants will have reached their 
full height, but the beds will be filled 
weeds, which have to be very carefully removed. 
At tlie end of six months from the time of sowing^ 
provided the season has been a fairly good one, anil 
the usual rains have fallen, the plants vrill be fnUy 
matured and the roots be ready to dig up. In an, 
ordinary season the yield of a plot — or, as the natives 
call it poda — of an acre and three quarters, will 
about eight candies of 500 lbs, each. 

In digging up the plants a light wooden i ^ 
tipped with iron is used. The stalks are not cut o^ 
the whole st-ems and roots being tied together is 
handfuls. In this state they are left to dry. Aftei 
the leaves wither and fall off, the bundles are weighef^" 
and removed. The seeds are shed before the planti 
are taken out of the ground, and get so mixed u( 
in the sandy soil, being so very small, that thej 
cannot be separated from it, so the anrfiice il 
scraped, and seeds and sand preserved together foi 
the next year's sowing. 

In the Appendix before mentioned the following 
table of expenses of cultivating a plot of ground is 
given : — 
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not exceed tlii 
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when the demand for the p»t U grr^u:. ri-r^^ ',f>^ 
to 25r3. There are no TiXTum '4 the fyr.-'jirzi 
from the spontaneoui ctaj-rvx, tr.'i h^r. '^ i^..'.^^- 
ing it 13 farmed oat, in >Ia=:ilipfc-.iir. r.Le ar:>-,^:it ',f 
SSsrs. only waa bid for ii ; be* in ^'tr.:.' -y/t it 
fetches a much higher priet, the tfLt s^^Iii^ f'^ aj 
much as 7,450r3. The same bmd ejni ot.It V* 
worked every third year for =p:-i."in':'.u.i yr'A<J:t-.. 
The greater portion of the rr>ot i^ c^ on ^\.'; -yn. 
and in the village of Velapalem, •m\.^f. w^-.ii.g \h 
largely carried on. &^.me "rz candid, w^re er(y*rt>:'l 
once to Tranquefaar, hot the grirat yic'v.M U u*"^ 
up in the town of Bunder f'yr chintz printiug HiA 
dyeing cotton cloths. 
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The introduction of Ckerimji, the bark of a root' 
grown in the Deccan, has lessened the trade at Maauli- 
patam, as, thongh the dye obtained from it is neither 
so brilliant nor so durable as that from chay-root, it is 
not such an [expensive crop to grow, and when mixed 
with a leaf called jagi produces a very fair colour, 
though a more fugitive one. Eventually it must drive 
the trade in chay-root out of the market, because it ia 
a much cheaper dye, and not only less expensive, but- 
procured by a far leas tedious and complicated process.' 
Such colours as those for which the red turbans of 
Madura are famous will, however, never be obtained 
from cherinji, asa drop of spirit even which (alls on 
a eherinji-dyed material will take out all its colour 
at once, whereas it has no effect on cotton dyed by 
chay-root. In Ceylon chay-root forms a considerable 
article of export, only a particular set of people ar» 
allowed to dig it, and at one time it was all bought 
up by Government, who gave the diggers a fixed 
price of 75 or 80 rix-dollars a candy ; it being sold 
for exportation at about 175 rix-dollars. 

Though imported into Europe, it has never I 
looked on very favourably. It is deteriorated by a loag 
sea voyage, and being a bulky article the freightf' 
charges are very heavy, which materially raises its price 
in the home-market. 

The Rubia cordifoUa, or Munjeet to call it by its 
best known name, is chiefly produced in Bombay and 
Scinde. It is even more closely allied to the ordinary 
madder than the chay-root, producing quite aa brilliant 
a colour, which has the credit of being even more dur- 
able. Its roots are in great demand amongst the 
dyers of Southern India, aa with the use of proper 
mordants its brilliancy of hue and permanency as a 
fixed colour are only equalled by the Ruhia tvnctoria. 
The erportations have, however, fallen off since 1835, 
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collecting it is in February aod March, when ' 
capaulea are qnite ripe, it is simply brushed off them 
and la then ready for sale, needmg literally no 
paration. This powder is hardly atted on by watei^ 
neither alkaline solutions nor spirit dissolving it, thon^ 
to the latter it gives a deep reddish orange tint 
Alum has only the effect on it of deepening the coloui 
and making it more bright and permanent. Nativi 
silk dyers dye with it in this manner: — They take "foui 
parts of powder, one of powdered alum, two of salts C 
soda, rubbed well together with a small quantity of oi 
of sesamum. When well mixed it is boiled in wat« 
proportionate to the ailk to be dyed, and kept boilii^ 
smartly, according to the shade required, turning t' 
silk frequently to render the colour uniform. 
gives a fine yellow colour, or orange tint of grea 
beauty and extreme etability. The jurors at th 
Madras Exhibition reported very favourably on it, a 
it ia stated that the tree is widely spread over t 
Madras Presidency, and therefore the supplies to l 
obtained of this dye might be, compa^tively speakin| 
considered as unlimited. It contains betweer 
80 per cent, of real colouring matter, and requin 
no mordant, only having to be mixed with wat< 
containing about half its weight of carbonate of a< ' 
to be fit for use. Dr. Roxburgh, Dr. Hanbury, 
Royle, and Anderson have all spoken both as to its dyt 
ing and medicinal properties ; and it might certaiii 
be introduced by dyers in other countries with 
vantage to them, as well as made a source of yrea 
to its native land. 

MYRABOLAMS. 

The trade in valonia and galls Jrom Turkey has ' 
considerably interrupted by the recent war, and 
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good and durable ink; it is also much used by tan- 
ners and dyers, as mixed with weaker solutions of 
sulphate of iron it makes a fine brown colour; if 
combined with alum the result is a buflf colour, which 
the chintz printers use largely; and when mixed 
with iron filings and water, it dyes leather a good 
black, producing on it precisely the same eflfect the 
use of galls would. 

This tree is subject to galls also from the attacks 
of insects, and these when foimd are much valued for 
their astringent qualities, being reckoned by the nativea 
a most eflBcacious remedy in diarrhoea, more particu- 
larly in infantile cases. In India myrabolams have 
long been employed as a dye in calico printing, and in 
medicine. The imripe dried firuit acts as a purgative 
when administered internally, and applied externally is 
found useftd in skin diseases. The trade in this article 
for the last three years was as follows :— - 



Year. 


Cwts. 


Bupees. 


1875-76 
1876-77 
1877-78 


286,350 
361,217 
537,055 


10,64,013 
13,58,225 
23,05,265 



The increase in 1877-78 over the two preceding years 
is very considerable, and as there is a railway about 
to be laid between Nagpore and Chhattisgarh the trade 
— ^when it is ready for traffic — in myrabolams will 
imdoubtedly increase, for it will open up forests which 
aboimd in T. chebula trees; the greater facilities of 
carriage then afforded will develope this industry, for 
the supply of myrabolams to be obtained from the 
tracts through which the line will run will be almost 
inexhaustible ; these forests are at present inaccessible, 
but when they are laid imder contribution their pro- 
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phate of copper, crimson; and oa sulphate of iron a 
deep violet. 

We do not import so much of tiiis wood now as 
formerly ; in 1867 1,191 tons were imported, the value 
being £5,870. The wood is shipped in large billets. 
It has fellen in value considerably within the lastt«i 
or fifteen years, being at one time quoted at from £18 
to £20 per ton. 

Bed saunders is used also in medicine, and thi 
Arabs have been aware of its value as a drug from very 
early times, it being known to them under the i 
of BundrooB. The natives in India powder the wood, 
and mix it with oil, in which state it is used for 
bathing and cleansing the akin, they also administ«r 
it internally in milk in cases of haemorrhage, and wheq 
beaten into a paste they anoint the eyes of thosfj 
suffering from ophthalmic disease. 

It is mostly exported from Madras, the billets < 
wood being brought in by the natives in large quanti- 
ties from the hills near Pulicat. The Pterooarx—^^ 
8wntalm^l8 also exudes a reddish-coloured juice, i 
hardens into a sort of astringent gmn, a species 
** dragon's blood," and the other species many of then 
have exudations of a resinous nature, particularly Pi 
mareupi/nm, which grows in the Circar Mountain* 
The dark red-coloured gum obtained from it is tha 
hmos of commerce. The P. crmaceua is, howevei; 
supposed to yield the real kmo. It grows on th< 
west coast of Africa. 

SAPPAS-WOOD, 

This wood also contains a valuable dyeing sub- 
stance. The GfEsalpi/nia aappan, commonly called 
sappan-wood, is a thorny natured tree, growing in the 
South of India, in Siam, and in Eegu. It grows 
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from 30 to 40 feet in height, has oval emaffjinate 
leaves of a pale colour on the imdersido, the llciwerH 
are yellow and have ten stamina. The colouring 
matter obtained from the wood difiers very IHlle 
from that obtained from Brazil wood, only th« gmrw 
quantity of sappan-wood does not yield nearly no 
much colouring matter as an equal portion of Brajiil 
wood. The price, therefore, the lafttT commands is 
greater, selling sometimes for as much M £S0 per 
ton, while sappan-wood at the highest rfiaclips fiut 
£15 per ton. In 1867 the imports of aappan-wood 
were 1,489 tons, i-alued at £14,843, or a little more 
than £9 per ton ; in 1870-71 the exports of the 
wood from Bombay are stated in the report of the 
Madras Exhibition to have been 1,085 cwts,, valued at 
4,194 rupees. 

In India the natives have been acquainted with the 
dyeing properties of sappan-wood from the very earliert 
times. It is one of the chief ingredientu in their 
celebrated chay-dye. The wood contains so much gal- 
lic and tannic add that they also use it as a substi- 
tude for logwood. Ceylon exports annually a great 
deal of sappan-wood, but the finest specimens are to 
be found in Malabar and Mergui ; the chief London 
shipments are from Calcutta. A very curious custom 
prevails amongst the natives of Malabar. Ho much 
do they value sappan-trees, that when a daughter is. 
bom to them, at her birth they plant from 40 to 50 
seeds of the sappan. The trees reach maturity in 
about 12 years, and are then reckoned as the daugh- 
ter's dowry when she is married. The Persians used 
the sappan-wood in medicine, pulverised of course, 
writing of it as bookum, the word being evidently 
derived from the Hindi name bakkum. 
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SAFFLOWER, 

SafSower, or Bastard saffron, is the flower of the 
Gartkamita tmctoriita (Liim.). The trade in these 
flowers was once very valuable to India, more so than it 
has been for the last two or three ycjare, aa lately the 
coal tar colours are driving the dye made from saf- 
fiower out of the field and reducing their value as one 
of the Indian eiporta. It still, however, holds its 
place vrith the natives as a brilliant though evanescent 
dye, and as they use it largely for home use, it most 
still rank among the industries of the country, 
as many people are employed in its cultiva^ 
tion and preparation. They express an oil also 
from the seeds, which contain a large percentage of 
oil, and use it in their lamps as well as for cooking 
purposes. The seeds themselves are given as an ape- 
rient, also in cases of dropsy and jaundice. It is for ■ 
a dye, though, that the Carthmn/u,s tvnctorvae 
chiefly grown. 

The plant is an annual, growing from one to thri 
feet in height, having an upright, firm, smootl 
almost white stem, divided at the top into brancha 
Its leaves are oval in form and spiny. The brancbj 
are terminated by large flower-heads, composed 
several flowerets, which are all famished with e 
and pistils. The flowers are deep red in colour. 

This plant is propagated by seeds, which are g 
rally sown in February, in drills about two 
apart. They germinate in about a month. After t 
young plants appear they are left for anotl 
month untouched, but after this time has elapt 
they undergo their first hoeing, are well weeded, i 
considerably thinned out, six or eight inches be _ 
allowed between the rows. Before they come intO^V 
blossom they go through a second and third hoeing 
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still farther to promote the solution of the yellow 
colouring matter, a man in the trough treads the 
sack and subjects every part to the action of the 
watfir. When this flows without receiving any yellow 
tinge in its passage the washing is discontinued, and 
the safEower, if not wanted for immediate use, ia 
made into cakes, which are known in commerce under 
the name of stripped safflower." 

To prepare these cakes for use when wanted, theyj 
should be steeped all night in water, and rubbed out I 
in the morning until they are thoroughly broken np,! 
Then the safflower is enclosed in a bag and held'l 
under a good stream of water, until it is freed fromf 
all impurities. A tub is prepared holding from twenti 
to thirty gallons in which half-a-pound of soda 
been dissolved. In this tub the safflower is plaoe 
and allowed to bleed for about, an hour ; then strainei 
through the bag into a second tub. It is refined 1_ 
having cotton yam or cloth immersed in it, which i»l 
lifted every ten minutes and tartar added. This is-l 
done three times. Then it is washed in three watery! 
then bled again in a tub of clean water and eoda^ I 
and this liquid is then ready to mis with the proper'^l 
quantity of water for dyeing. It is chiefly used mm 
dyeing silk, the colours it produces varying with thftfl 
different alteratives with which it is combined, Alimi,.| 
tartar, sulphuric acid, and potash are all used in pr&<<l 
paring saffiower for dyeing. The resinous part is pT^l 
served by simply drying the precipitate, and whoi I 
left in this state it is called India or China lake. It 1 
is this precipitate when mixed with finely pulverized.] 
talc which is known by the name of rouge v4g4tak3r 
The Chinese call this colour imig ; and ThunberM 
says, in his " Travels in Japan," that the JapaneM 
ladies use it as a cosmetic, keeping it in tiny round 
porcelain cups, and painting not their cheeks with it, i 
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four or five leaves, which are about a foot in length, 
broad, lanceolate, and sheathe each other at the Irase. 
From their centre spring the loose, scaly, leafy spikeH 
of flowers, in colour creamy white, or yellowish red. 
The roots are hard, and are said by many to bear^ 
both in size and shape a striking Hkeness to ginger*- 
The best roots are the large new and resinous ones, 
which are hard and difficult to break. 

Cv/rcUTnn ionga is indigenous in India, being found 
wild in many parts. It grows also in China, Java,, 
and Sumatra, and has been cultivated with some suc- 
cess in Tobago. The natives esteem it very highly 
for its medicinal properties, though in Europe thesa 
are now held in eUght estimation, turmeric beinj 
chiefly imported for the sake of the dye to be ex- 
tracted from it. In India it is used as an ointment 
in skin disease and foul ulcers, as an application fitf 
fresh wounds, bites, and bruises, and as a cordial and 
astringent medicine in diarrhtea. The natives also 
use it in the preparation of their far-famed curries, tif 
tinge the rice used in them yellow. Curry-powder, 
contains a considerable portion of turmeric, in fact it 
forms one of its chief ingredients. 

The roots are externally of a greyish colour, but 
internally they axe of a deep rich yellow. Before 
being used for dyeing purposes, the roots are ground 
down to powder. Turmeric yields a wonderMly 
bright yellow colour ; but the unfortunate property itl 
has of being very evanescent, deteriorates much front 
its commercial value, for, rich ttough the colour b^ 
it is almost impossible to fix it, as on exposure to 
air it fades away. Chloride of sodium, and muriaUl 
of ammonia, are most efficacious in fixing the colourj 
but they destroy in great measure the richness of the 
yellow, turning it. almost to brown. It is used as 
in yellow varnishes, and is employed 
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price of turmeric then in London varying froin £18 
3s. to £22 7s. per ton, Bengal turmeric fei^hing the 
beat price. Now the imports have risen to 147,227 
cwts. in 1878 as against 123,820 cwts, in the preceding 
year, the price it now fetches in the London mar- 
ket being £11 39. per cwt. for Bengal, and from £IS 
to £25 for Madias £nger. 



AdeTiatiihera pavonina, red. 
Baeella rubra, Malabar nightshade, rich purpl^ 
but difficult to fix. 

GaTvna Indica (Linn,), purple. 
Qrislsa tomentosa (Rosbtiigh), red. 
Memecjrton tinctormm, red. 
Morvnda dtrifolia (Liim.), scarlet. 
Rubia cordifolia (Linn.), red. 
SyTwploeoa rcwemoaa (Roxburgh), red. 



YELLOW DYES. 

Berberis tmctoria, dyers' berberry, yellow. 
Butea frondosa (Roxburgh), bastard teak, yellow. 
Butea superba (Roxburgh), yellow. 
Cassia auriculata (Linn,), yellow. 
Coxinium fenestratum, buff. 
Morinda umhellata (Linn,), yellow. 
Nyctantkes arbor (ni(ifl (Linn.), orange. 
Pterocarjma marsupium (Roxburgh), yellow. 
IVapa btspvnosa (Roxburgh), yellow. 
Wrightia tomentosa, yellow. 




CHAPTER XII. 

FIBROUS SUBSTANCES 



I 



This fibrous substance ia produced from cocoaautai 
being contained ^in the husk in which the nut u 
veloped. It is obtained by fixing a sharp iron or 
wooden spike into the ground, the nut ia struck 
its point and the fibres easily istripped off. A m 
can clear the husks from about 1,000 nuts in t 
course of a day. Formerly the rind of the cocoanut 
was soaked in water, sometimes for more than 
year, before it was beaten out j but this lengthy pro- 
cess has now been found to be quite unnecessary. It 
is simply washed, soaked, beaten and rubbed out 
with the hand, these different processes taking a 
comparatively short time compared to the older 
method. 

The fibres are difficult to twist, but well repay the 
trouble taken with them ; for coir when properly pra^ 
pared ia one of the very best materials for cable^ 
on account of its wonderful strength and elasticity,j 
It ia, therefore, well adapted for cordage of all sizes, 
and very largely used; until chain cables were intro- 
duced, all the ships navigating the Indian Seas were 
furnished with cables made of this material, sea- 
water having no deteriorating action upon the fibre. 
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As stated in the remarks on linseed oil, flax is cul- 
tivated in India far more on account of the oil expressed 
from its seeds than for its fibrous properties, but in 
every other country where it is raised its fibres are 
woven into cloth. 

The foreign supply for the Uuited Kingdom is 
imported from Russia, Prussia, Hamburg, Holland, 
Belgium, France, Italy, and Egypt; Eussia supplying 
by far the greater portion. Though for centuries flai 
(i>Miiim usitatissimum, Linn.) has been largely grown 
in India, it is only quite recently that attention haa 
been drawn to its valuable fibrous qualities; the oil" 
only being considered worth exporting, the stalki 
were thrown away as useless, and so much excellenl 
fibrous matter has been entirely wasted. It is to iW 
hoped that the experiments of cultivating flax in. 
India for the sake of its fibre may meet with buo 
cess, and encouragement be given to those ryots whO'- 
have been persuaded to grow it for this purpose, and 
to European cultivators who have engaged in 
industry. 

In the ordinary course of growing flax in India for 
the seeds alone it is generally mixed with othei 
crops, mustard being usually grown with it. Such a 
system would never answer if it is grown for fibre j 
and here at the outset considerable difficulties have 
to be overcome. The ryota have been used to 
it with other crops, and use being to them second 
nature they will, unless very strictly looked a^t| 
continue in sowing to mix the seed. 

Dr. Koxburgh, whose interests have always beea 
exercised on India's behalf, was the first to attempt 
flax cultivation in India; he started an experimental 
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but the early use of flax is such a well-known fact 
that to multiply them is uuuecessary. 

Fresh rich land is the most desirable for growing 
the plant. After two or three ploughinga it is rolled, 
and the earth thoroughly pulverized before the seed 
is sown. Manure should be given, as the quality of 
the fibre ia much improved by such treatment; but^ 
unfortunately for Indian agriculture, manure is ' 
rarely to be obtained. The seed is generally i 
during October and November, and ia pulled up (tat 
fibre) by the roots before it is ripe, and while the bark 
is fusible. A day after the stems have been pulled 
they are steeped, which process is conducted in the 
same way as with hemp, or jute. ^Tien taken out oj 
the water, which must be done very carefally, it it 
allowed to drain for some hours, and then spread ool 
to dry ; when completely dried, it ia ready to dress. 

Flax ia easily grown, but its quality depeni^ ver 
much on the fitness of the soil for such a crop-;— whio] 
is a very exhaustive one — on the proper time of pulliii| 
the stalks ; on the length of time the bundles of stem 
are immersed iu the water ; on the care taken i 
removing them from the pits, draining and dryin| 
them, and so on. 

Good flax should be bright in colour, well separate 
firom tow, and coarser portions of the plant, and thf 
fibres should be long, strong, and fine. Dutch flaj 
generally well dressed and of good quality, and i .^ 
" Riga " is the best of any imported firom the Baltic 
the prices varying according tx> the quality, which i 
determined by various marks known in the trade. Tt 
best Eussian flax is quoted at Archangel £53 to £54 pe 
ton, Zabrac from £43 to £48, St. Petersburg, 12 h.d 
£28 to £3&, St. Petersburg, 9 h.d., £24 to £25, ~_ _ 
fian government dressed £45, Egyptian common £ll 
Those specimens which have been forwarded firom Cal 
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that as it may, the caJtivation of hemp in England has 
certainly dacliiied of lat« years. Hemp when required 
for cordage ia generally sown in drills, when for weav- 
ing purposes it is scattered broad-cast, lluee bushels 
of seed is the usual allowance to an acre, that is when it 
is sown broadcast, but when in drills half that quantity 
is sufficient. Birds are about the only enemies to 
hemp, they have to be carefully watched and driven e ~^^ 
the seeds adhere to the plants when they first appea 
above the ground and the birds are attracted by them 
Caterpillars and other insects do not touch them, ca; 
if they do, are killed by the poison contained in th 
leaves. 

Hemp is laid in water aa soon as poasible after it i 
pulled, and after it has been well macerated it is dried 
often in a kiln. Wlien dried it is broken by mills, or n 
a band-break ; it is then " scutched," *' beetled," ; 
" heckled," after which is sorted and prepared for sala 
The fibroua properties are contained in the channellei 
hollow stalk, which is filled with a white soft medullai_ 
substance enclosed in a very tender tube, composed of ) 
cellular texture, and of fibres, the boon of the hemp 
If the fibres of hemp are looked at through a i 
scope each fibre will be found to consist of a bimdle o 
fibres of the very finest texture, these are all t 
together, but the maceration which the plant undergoe 
draws them out to some length. 

The ordinary hemp is an annual dicecious plan^ 
with an erect stem from four to six feet in height 
covered with rigid hairs. The leaves are alternate o 
opposite, digitate and stalked ; leaflets, five in numbc 
are narrow and serrated. The male plant bears ■' 
flowers, and the female the fruit or seed. The i 
hemp comes to maturity three weeks or a month befoM 
the female. In some places the male plants 
gathered first; hut the more usual method ia to puJ 
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mach used in a different way. It contains a narcotio 
secretion of great power. The smell from a young 
hemp plantation is so strong that if it is remained in 
any time, headache, giddiness, and sickness will be pro- 
duced. The leaves, when powdered and infused iit 
water, cause in those partaking of it a dreamy, sleepy^ 
eemi-oouscioua state ; the effects of it on the system are 
Bold to be less deleterious than opium and more agree* 
able. This drug is known by various names, bhang of 
gv/njah, hasohieh, cherris, Jcinmah, euhjah, Tnajah, &a. 
Those who have been in India must have observed its9 
influence on the natives. Bhang made from the leave*, 
of the hemp-plant is, without exception, their favourite 
narcotic ; they take it in the powder, and smoke the 
leaves, mixed with tobacco. Under its influence tlM 
most peaceable and quiet native will become violent 
and, for the time, perfectly mad, 1 hi 
effect, on the Indian native frequently. One i 
particular I may mention. We had a remarkably 
steady khitniutg^' (table servant), an excellent man* 
and generally to be depended on. One day, however^ 
instead of waiting quietly at table, he rushed fi^jiticaUy 
into the room, seized the carving knife off the dinnet 
table, and ran out brandishing it with intent to stab the 
khSm'Sdmdn. who had offended him ; he threatened ti 
stab everyone who opposed him, and in Malay languagi 
" ran ananck, " his violent and ungovernable rag( 
entirely due to the bkang he had taken, being on] 
stopped by hia being forcibly knocked down 
promptly secured. 

It was thought that the cultivation of hemp in h 
for cordage would prove a paying source of industry ti 
the natives ; as, though the hemp-plaut had been growi 
in India from time immemorial, the natives did na 
employ it in the manufacture of cordage or coarse cloth_ 
but grew it only for the sake of the drug before men* 
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t«m. They could not succeed in this ; and for two 
reaeona. First, the ryots are adverse to any change, 
*' What has been must be " is their motto, and they flatly 
xefosed to cultivate and prepare sunn in any way 
except the one to which they were accustomed. 
Secondly, it was proved that, after all, thei/r treatment 
was beat. Su^in is a more delicate plant than hemp, 
and cannot stand such long immersion or such rough 
treatment, the former being positively injurious to the 
plant. So the natives were left to their primitive 
methods of treatment, which had been in use amonj 
them since the time when they first became acquaints* 
with the value of the plant. 

The time for sowing, in Mysore, the Deccan and Bajah- 
mundiy, varies; it is usual to plant at the beginning of 
the rainy season, and the crop is lit to be gathered in 
four months time. When the blossoms, which are 
yellow, commence to fade and fall, then the BV/n/n ia 
ripe. The plants axe pulled up by the roota and placed 
in running water, standing root-end downwards the first 1 
day; the second, the plants are wholly immersed ; they. 
are then macerated three or four days by dressers, who 
stand in the water, break the stems of the plants in the 
centre, and beat the water with each portion until the 
fibres separate. They are then hung up to dry, and 
when ready the business of separating the fibres by 
hand, the fine filaments being divided with the fingers, 
commences. This is a tedious, laborious and expen- 
sive process; but on its being well and thoroughly 
done depends in great measure the marketable 
value of the material. Sunn, where properly treated, 
is well worth the time and laboior bestowed on 
it ; for it is much valued in the home market^ 
commanding a good price, firom £i5 to £50 per ton for' 
twine. When the fibre is prepared in England with 
patent liquid, Dr. Royle says in hia " Report on the 
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Fibres of South India," it becomes so soft, fine, and 
white that it bears comparison with flax,* and is said to 
be superior to Russian flax for fine spinning; in this 
state it is worth £80 per ton. In different parts of 
India the prices given for sunn vary considerably from 
Ts. 1 to rs. 2-8 per maund : in Calcutta, it fetches from 
rs. 4-8 to rs. 5 per maund, and the prices are increasing. 
It figures also in our own quotations more frequently 
than it used as East India or Sunn. The price Dr. 
Royle put upon it, from £22 to £27 per ton, liaa fallen 
now to from £12 to £22. 

Rope made from sv/it/n. is stronger when wet than 
when in a dry state : this has been proved by test. A 
dry rope in raising a weight of 1481bH. broke; the same 
rope when soaked lifted 2221bB. without snapping. The 
eutm fibres take tar well, and yield when well prepared 
good hemp and floss. In India they are chiefly used 
for maldng fishing-nets, cordage, gunny-bags, canvas, 
paper and so on. There is also the Jubbulpore hemp, 
which is the produce of C. tenuifolla, which Wight 
considers merely a variety of C. juncea, though Royle 
and other authorities hold that it is a distinct species. 
It resembles aunn in all particulars, the fibre if anything 
being stronger. 

JCTE, 

Our chief supplies of jute were formerly derived from 
Russia, but now British India (Bengal and Burmah) 
figure more largely in our imports. 

India is famed for the quantities of fibrous plants it 
contains of one sort or another ; and Dr. Royle, in his 
interesting work on the " Fibrous Plants of India," gives 
•descriptions of the various methods of growing and pre- 
paring the different, fibres found in the country. 

The Corchorua capaularia (Linn,), from which the 
jute of commerce is chiefly obtained, is an annual, 
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with alternate, oblong-acuminate, serrated leaves, caly 
deeply 5-cleft. with 5 petals, short peduncles, an 
whitish-yellow flowers, growing in clusters opposite th 
leaves ; its 5-celled ca,p3uleB are globose, wrinkled an 
truncated, with a few seeds in each cell ; it flowers i 
June and July, the seeds being sown in April or Maj 
When it has finished flowering the plants, which are the 
from 3 to 12 feet in height, are cut down quite close t 
the roots, their tops taken off, and they are tie 
together in bundles of from 50 to 100. 

Then follows the macerating process. These bundli 
are immersed in water (not deep water) and kept iind( 
by pressure from above. They remain from a week t 
ten days, and by that time the outer bark has sepi 
the stems and fibres have become quite soft, ajid th 
bundles are ready to be taken out and untied. 

After the stalks have been cut off, the fibres are drie 
in the sun, and when cleaned they are ready for t" 
market. Jute is, however, very liable to spoil; 
fibres, which are soft and silky, are very perishahle, a 
too often are quite spoiled by remaining too long in t 
water, this being the time when the plants require moi 
carefiil watching, indeed while immersed they reqmi 
daily examination, to avoid too much decomposition ; 
they have been left too long, or have not been bui~ 
ciently looked after while soaking, they are eommer 
ally valueless, as they then quickly become rotten a 
decay. The great beauty of jute is, of course, its silk 
texture, which is only procurable hy allowing the fibw 
almost to putrify before taking them out of water ; fi 
home use the plants remain a shorter time under wate^ 
and are therefore more strong and durable. 

The trade in jute, both raw and manufactured, is vei 
considerable, as may be gathered from the follow 
figures taken from Mr. O'Oouor's Eeview of the T; 
of British India for 1877-78. 
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during 1877-78 from 5-8 rupees per cwt. to 6-4 rupeei 
It is thought that the prices for freightage 
Calcutta will fall this coming year, and 
the fihres will be thus cheapened; the crop, how 
ever, is not spoken very highly of, being deficient i 
some parts; if this is the case the present prices wi 
hardly be liiely to fall, but rather increase. 

The last quotations of jute are from £20 to £22 pi 
ton for "good;" from £15 10s. to £18 10s. for medium 
and from £14 10s. to £17 for common. 

The Americans have lately been making very activ 
efforts to grow jute. Its culture to them is clearly 
matter of necessity, for the country itself cannot i 
duce anything like a sufficient quantity of material fo 
bagging for their immense cereal export. A very larg 
quantity of jute is now imported by America expreaal; 
for this purpose: about 78,000 tons is the estimate 
including hemp and flax. When the feet is taken i ^^ 
consideration that even in 1870 the Unit«d Stat^ 
raised as much as 1,500 millions of bushels of grain a 
one Hort or another, it is easy to understand the qua ' 
tity of bagging material which would naturally 
required. The bags made of jute cost very much lea 
than bags would made of the more expensive hemp a 
flax. 

The growth of their own material for bag making i 
therefore with Americans becoming a matter for serioU 
attention ; and companies are being formed, and factorie 
established, for the express purpose of growing a 
manufacturing jute. 

This touches India, and will undoubtedly affect t 
jute exports still more if the protective duties on jut 
are not removed, as it was anticipated they would bft 
for jute seed has been freely bought up by the t 
panies in the States and distributed to planters to g ^^^ 
It is a very easily grown plant ; only in its prepanJI^ 
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reqairing oare, and this the far-seeing American ia not 
likely to withhold. India, therefore, must look to it, 
and at once. Land capable of growing rice will ( 
jut« equally well, and in the value of the two c. 
there can be no comparison. That jute can be g 
well in India we have ample proof. In 1828 
40,000 lbs. were exported from India ; in 1860 
ports of fibres (not all jute) had risen to I,000,0< 
and some 300,000,000 lbs. of fabrics. In 1872 the »uij^ 
ments reached 700,000,000 over 300,000,000 going to 
England. \Vhile in 1876 the exports from Calcutta of 
raw jute, and manufiictured febrics, were valued at 
some:e3,294,o21. 

The area under jute, though large — being estimated 
at above 900,000 acres— would well bear increasing ; and 
if America still continued a large customer, which fihe 
would do if the price of jute fell a little, it would well 
pay India to give more attention to this industry. 
Even now, over a million natives are employed in it, 
one plantation, which manufactures some thirty million 
lbs. of jute into gunny bags, finding work for 4,500 
workpeople. 

OTHER FIBRES. 

The list of fibrous plants found in British India is a 
long one, I may, without enumerating all those which 
have already been discovered, mention the following : — 

The AbelmosckuB eBculsrdus (Wight and Amott), 
the stem of which yields a pliant, strong, yet silky fibre, 
suited for the manufacture of gunny bags, paper, ropea, 
and strings ; its fibres bear a very strong likeness to 
hemp. 

Abelmosckwi inoeckatus (Moenck), yielding a strong 
useful fibre. 

Abroma augustuTti (Linn.), fibres a good 8ub8ti:rute 
for hemp. • 
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Afyatilon Indicv/m (Don), producing a long silky 
fibre like hemp. 

Acacia leucoplUea CWilldenow). The fibre from the 
stems of this plant are excessively strong and tough. 

Agave Aviericwna (Linn,), and the A. vivij>a/ra 
{Linn.), both yield fibres. Those from the first named 
"being in great request, it yields also — from the root — a 
ligneous fibre known under the name of " Pita thread." 
Variona experiments have been made by Dr. Wight 
and Dr. Eoyle with this fibre, which was found equal to 
the best Kussian hemp, being stronger and able to 
Support a greater weight, than either coir, jute, or 
country hemp. (See "Fibrous Plants,"Royle.) Fromthe 
Awjpkidonax harka (Linn.) a fibre called moonyah is 
made, and the pineapple, or Ananas sativus, yields a 
very fine white fibre, which as a substitute for flax is 
perhaps as valuable as any fibre obtained in the country. 

Bauhvrda racemosa (Lamarch), and B. VaMii, both 
produce fibres, which, however, have not been much 
experimentalized with. 

From the Sackmeria nwea comes the beautiful 
" Eheea " fibre, of which lately a great deal has been J 
heard. Its preparation is, however, difficult and I 
attended with much expense, which is against its sale, 1 
other cheaper but not such really good fibres competing I 
with it in the market. I 

Galotropis gigamtea (Eobert Brown) is spoken ofl 
very highly as a fibre-yielding plant by Wight, Ainslie, T 
Eoyle, and others ; the " Yercimi," by which name the ' 
fibre is known, was proved by experiments in London 
to be stronger than Petersburg hemp, and of the same 
strength as Bombay or Jubbulpore hemp. Corchorus 
capsularia (Linn.), see " Jute," and C. olUorius (Linn.), 
Cord/ia ajnguetlfolia (Eoxburgh), Orotalaria junced ' 
(Linn.), see " Suira "j Girardvnia heterophylla or J^eilg- 
herr J nettle, HUmcus cannaimLu^ (hinn.) or Decanee 
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CHAPTER XIII. 

FORESTRY. 

There are few subjects more interesting at the pre- 
sent time than forestry, interesting to all countries, not 
to India alone. In many of the more recently opened- 
up countries, the forest growth is too luxuriant as in 
Australia and Tasmania, and the &rmer must clear his 
land of trees before he can hope to cultivate his ground ; 
but even in the places named the system of complete 
clearing has been too energetically carried out> and the 
presen-ation of trees is becoming a question for grave 
consideration. 

In the United States, the e\'il effects of the rapid de- 
struction of timber is much felt, and the Secretary of the 
Interior expresses his opinion strongly in favour of steps 
being taken to arrest the destruction of the forests, and 
presen-e wooded land as much as possible from indis- 
criminate felling. In France, too, timber is getting 
scarce, also in Japan : and nearly every modem writer on 
India deplores the state that the wholesale destruction 
of forests has brought her into, a state from which it 
must take years of planting to recover the country. 
The influence of trees on rainfall has been considered at 
length by many clever writers, who have made the sub- 
ject one of careful study, and the result of their reaeaidi 
and investigations proves without a shadow of doabt 
that trees conserve and distribute moiflfciue^ m 
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that years must elapse before any real benefit can he 
felt, and the vtrj' arbitrary mea^^urep adcipted at first by 
the Forest Department in stopping ail clearing of fon-st 
lands over which they had control, led to great disoiiD- 
tent amongst the natives, which might have been 
avoided had more judgment been exercised. 

The peremptoiy stopping of the natural supply i)f 
fnel also caused distress amongst the people, and 
indirectly aflfected their agricultural prosperity, because 
in the absence of wood for fuel they were obliged to usa 
manure instead of dressing their crops with it — aa the 
more fer-seeing ryots did ; this led to poc)r cropn on 
land which before yielded a fair average amount per 
begah ; and, moreover, the land, being deprived of even 
this small amount of dressing, became more and mora 
exhausted each year, the ryots becoming more poor alao 
with each succeeding year. In pointing out thft 
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disastross consequences to the natives of too great 
severity in carrying out the orders of the Forest 
Department, a writer in the Journal of Fm-estry draws 
attention to the evils of having the officers of the 
Forest Department trained in French Forest Schools, 
the course of training in them being too much weighted 
with red-tape officialism to he useful in British India ; 
" the ideas imbibed in a Forest School being especially 
adapted to the circumscribed rule and limited wants of 
the French nation, but totally inadequate to meet the 
ever varying wants and circumBtances of the far spread- 
ing British dominions." Why not have the art of 
Forestry taught in the country itself? Have the young 
men trained to their work in the Indian Forests, under 
those who have had practical experience in them. Dr. 
Schlich, the Conservator of Forests of India, gives it 
as his opinion " that the training necessary cannot be 
learned anywhere else out of India;" he considers 
though that two years training at Nancy gives young 
men an insight into the work, and makes them more 
useful than they would otherwise be when they first 
come out. The system, however, on which forestry is 
carried on in France differs so much from that obtaining 
in India, that much practical knowledge has to be 
learned by those young men sent out from Nancy, J 
before they are fitted to be placed in responsible situar j 
tions. 

A step in the right direction is the establishment « 
.an Indian Forest school. Sir Richard Temple activrf' 
interested himself in the movement, looking upon :" 
establishment as a desideratum. The sons of nati 
gentlemen, and other well-educated natives, will } 
admitted as students ; indeed, it is chiefly to make 
-easier for them to enter the Forest Department that tl 
Central Forest School has been opened. 

It is of great importance to interest natives of a 
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the Forest DefSfltanor, -jinu^ or.', '■^^.'^•p- ttw, is» 
now ripaied inxc- sofi i. i»n*iu- w^fu-.i-n^ 

The Tectotua gnitOitt '-"" _ '^ vai* '-■I's*, - le^-ir-A. 
ally coDskfereid tie iu-jv. ia«!u. •/ al 'i*» ■.ttii-.^^^A^^fj 
foTind in India. It i* rx^:-^ vaxv'-r-'^. t Ufm- ^j(. 

Moreover, it i^:S«* lirt it:Tjifji^ ■/ ruj"^ *«ii- ^j*, i- ^'>* 
that TtASTja alone ijii'jw ii'-iuia'j^ it ii-/ii* vy I'jii^ 

The Silazntmr t*aii juMirjTj'Ji*' i>:/'n^ii-/' ■-•, 'fr-'^tt^ 
meat on th*r T*««ni ■rjw*: m* tu'vw 'iiiu^i^v.- 7"**/ 
be iutxj jui*M ju aaK is^m, 'joi.-'j^r «m^ 
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were originally established for the sake of supplying 
good teak timber for the use of the East India Com- 
pany's dockyard at Bombay. And though the object 
for which they were started has long since dwindled to 
very small proportions, the forests remain and are of 
■extreme usefulness and value. Dr. Cleghom, when 
Conservator of Forests at Madras, took a great interest in 
these forests ; and the gentleman who has had charge of 
them for many years is said to have obtained his ap- 
pointment at the suggestion of " The Father of Forest 
Conservancy in India," as Dr. Cleghom has been called. 
These plantations cover an area of 3,400 acres, and are 
said to have cost for working charges and supervision 
from 1840 to 1877, nearly two and a half lakhs of 
rupees. About one lakh and twenty-four thousand 
rupees have been recovered by the sale of thinnings.. 
Colonel Beddome's late thorough inspection of these' 
plantations is so &r satisfactory that he anticipated; 
"an enormous yield and very large profits." He be- 
lieves that the trees in the plantations will grow and' 
develope more rapidly than those in the natural foreBt&' 

In favourable ground the teak-tree shoots up veiy 
rapidly during the first ten years, after this time its 
growth is slower, and it is not considered mature until 
it is about 60 years of age, when it attains a girth C 
from 4 to 6 feet, reaching to 8 feet when from 80 1* 
100 years old. At that rate of growth the teaJt in th* 
above plantations would not be fit for regular felling 
until the year 1904. Some time to look forward to fog 
returns of the expenditure on it I Malabar teak is eotk- 
sidered the best, especially for shipbuilding. TW 
difference in its quality with that of Burmah teak being 
caused by the differences in the soil, exposure and 
humidity. 

"The chief forest districts are those of Malabar, 
•Canara, Travancore, and Goojerat, on the western ( 
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forests are in the district of Goomsur and in Qm 

Zemindary of Bodogoda; the rivers traversing these di»«' 
tricts allow of the timber being floated down to the. 
sea during the freshes. This tree, according to 
Cleghom, grows remarkably tall and very straights 
Quantities of young trees are cut down to form telegraph 
poles and posts for houses, those of larger size being 
used for public works and larger houses. When sawi 
longitudinally they make very good half round Bleepera 
On measurement the straight stump of a tree of tw( 
years' growth was found to be 12 feet high and i 
inches in diameter at base. 

In North Bbaugulpore the aal forests have beei^^ 
much injured and thinned by unscientific and India 
criminate cutting. In the Oude forests Captain Woe 
says the trees of second-class dimensions are about ( 
years of age, but they do not attain their full growtl^ 
or first-claas size, until they are about 95 or 98 jes 
old. 

The Cedrela toona, or Indian mahogany, is very lik( 
mahogany in its wood, but closer grained and lighter 
It is very much used for furniture, and, as &r as to 
experience goes, very useful for that purpose. Excellei 
chairs, tables, almirahs (wardrobes) being made of it 
When new it is reddish in colour, but darker 
and improves with age. It is generally called i 
wood, and grows in dry deciduous forests, from 3,0C 
to 4,000 feet in elevation. It is raised readily fro 
seed, and is a valuable timber, as it is hard, durable, fro 
from worms, and takes a very high polish. 

Colonel Beddome has made many attempts to i 
real mahogany from seed. He has failed very oft«B 
but in the most recent attempt he succeeded in raisii^ 
12,000 seedlings from 34,000 seeds. The Madra 
climate is in every way fitted for the growth of thi 
magnificent timber, which, if it could really be culti- 




rated is India, mrald be ■ *^Ei7 !■ 
the timber of the roantr?. 

merce, is a native of O^oa ; bat Ac B. tig—' 
(Rosbnrgh), or Conmandd Aaaj, » xetj bngelr 
There are other sorts, melt D.'MarutyUrm^D. eowii"- 

D. reticulata, D. tbenastfr, D. UrmUa, D. aw 
D, toTitfntosa^ D, cal^iuL, ic^ wkoA aB j 
hard, durable, black wodd, mocfa nhml am aseo^K <if 
the depth of colonr and high poli^ it taSua. Ebon; ii 
not eo much used as it ooce vae : it does tkOt hM 
glue as well as uiaboguiy, and is now so frequeatl/ 
imitated, inferior woods being stained to look like ft, 
that it is gradually filing out of nee. 

PinuB deoilara (Roxburgh), or deodar-pine, is a tree 
very higiilj valued for its timber ; and each rear great 
quantities of deodars are felled for railway uje. There 
are several varieties, P. excflta and P. longifoUa being 
both valuable trees. I^rge forests of deodai^ are foand 
on the Himalayan slopes, in the Punjab along the banks 
of the Ravee, Beas, and other rivers, in the Chenab 
forests, in Joonsar, Bawur, in the Kotee forest, and in 
many other places. Before the Forest Consen-aney was 
established, these deodar forests were recklessly thinned, 
and a quantity of valuable timber wasted. Fresh plan- 
tations have recently been formed, and strict rules 
regarding the number of trees to be annually felled 
enforced. In the report of 1867, on the Ravee and 
Chenab forests, it is stated that there only remained of 
first-class deodars 17,500. The price of good deodar 
timber has risen very much of late years, owing to its, 
gradually becoming more scarce. In 1850 the price of 
logs under twenty feet in length fetched 8 annas, per 
cubic foot, in 1866 1 rupee, while in Lahore the price 
has risen to 2-8 rupees. 

The N. W. P. forests, in which the deodar and chir 
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{GedniB deodoruB and Pimie longifolia) are the prin- 
cipal woods of market value, are now kept in much 
better order than they were. Fires are kept out, and 
grazing also, trees are carefully selected for felling, eeed- 
lings and young trees protected from damage in rolling, 
and the general rules of good forestry carried out 
fully. 

Many trees have of late years been introduced into 
India from different countries, EucapHpi, mahogany, 
carob, silk oak, Australian blackwood, maple, Spanish 
chestnut, cinchona, and others, some of which have suc- 
ceeded beyond expectation. It may be as well also to 
mention a few of the less known in commerce but 
really valuable timber trees of India. 

The Eabool, Acacia Arabica, a hard wood, extensively 
used in India for gnn-caxriages, railway-sleepers, for 
fuel, &c. ; it makes very good fire-wood, and ia of rapid 
and almost spontaneous growth. Common in Bengal, 
Deecan, and Coromandel coasts. 

AcrocarpuB frcucinifolms, or shingle-tree, growing 
in the Travancore mountains and South Canara, used 
for furniture and building purposes, and in Coorg for 
shingles. 

Albizsia a-mara, growing in Mysore, Bombay and 
Madras ; the wood of this tree is very handsome, dark 
mottled brown ; it. is strong, close-grained, hard, durable 
and quite equal if not superior to teak and sal in 
transverse strength and cohesive power. The natives 
use it very much for building, and in making agri- 
cultural instruments, beams, &c. 

Artocarpus integrifolnts, jac]{-iiee; well known in 
India, at least, for its timber called jack-wood, which is 
used for furniture and general building purposes. 

Signonia suberosa, Indian cork-tree, which has a 
firm, white, close grained wood and takes a good pohsh. 

Ckichraesia tahttla^-ia, chittagong-wood, a light- 
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coloured wood, well veined, and taking a good polish, 
much used by cabinet makers for famiture. , 

Ghloroxylon swietenia, satin-wood tree, also much 
used for furniture and for building purposes, more par- 
ticularly for flooring. It grows chiefly in the Circars. 

Dalbergia latifolia (Roxburgh), hlackwood-tree ; the 
wood of this tree is much osed for furniture, it is one 
of the moat valuable woods of Southern India ; it. grows 
chiefly in the Circar Mouutaina, S. Concana, and 
Travancore. 

Dalhergia Oo^emertais and Dalbergia Siasoo are also 
good timber-yielding trees. 

Enonynt/as cre^mlatiis, a very hard, close-grained 
wood, suitable for wood engraving, and one of tie best 
known substitutes for box-wood. 

FicuB glomeraia. 

Ficua reUgioea. 

Glitta Trcbvancorica, a valuable timber-tree ; wood 
reddish, hard, durable, and takes a high polish. 

Hopea Wigktia'na. 

Idea Indica. 

Lagerstrcerma parviflora, and L. regvnai. 

Potyalthia ceraaoidee. 

Prosopis spieJ^era (Linn.). 

Sethia Indica. 

Sowneratia acida. 

Tamarmdus Indica. 

Terminalia coriacea, T. glabra, T. tovientosa. 

Vitex rtegundo (Linn.) 
May be mentioned, for all are good and valuable timber 
trees, besides many others that could be named. 

From the reports of forest operations for the year 
1877-78, a great deal of information is to be obtained. 
In the North-Westem Provinces and Oude, the area of 
reserved forests is now 3,473 square miles ; in the Dehra 
Doon the area enclosed amounts to 5fi3 square miles, 
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the entire district only consisting of 677 square miles. J 
In the Central Provinces 2,548 square miles are undeTH 
forest. In the Hyderabad assigned districts the re-'M 
served forest area is 1,402 square miles, experimentafl 
having been tried here with new trees, Eucalypt-iLa ro»'l 
(rain, several sorts of pine, and the carob-tree beinsfl 
introduced. In Mysore 442 square miles are reserved I 
forest, the chief sales being of aandal -wood and the 
net profits on the year's working are estimated at 
204,575 rupees. In Coorg the extent of reserved forest 
land ia 295 square miles. In Ajmere there are 100 square 
miles of reserved forest land. The imreaerved land in 
many of these districts has not yet been ascertained. 

In the general review of the work done in all the 
departnaents issued by the Government of India it is 
stated that "the reserved forests amount to 18,113 
square miles, as against 17,835 in the previous year." 
As, however, the tmresen'cd land under forest has not 
been measured, the total extent of forest in the country 
cannot be estimated. The financial results show an 
expenditure of 32,00,175 rupees, the revenue being 
55,76,141 rupees, profit 23,75,966 rupees. The e^ort. to 
make the Forest Department payiiow is however not the 
result to be striven for ; the end to be looked to being 
the ultimate benefit to the country by the preservation 
and increase of its forest extent ; and this can only 
be obtained by bestowing care on natural reproduc- 
tion, in planting and extending the forests. It 
does not appear that so much has been done 
as might have been in these particulars, probably 
because the expense it would entad and the sacrifice of 
present iucome are too much considered. It should be 
borne in mind that, really speaking, the objects of the 
Forest Conservancy are not commercial, but the end in 
view is supposed to be the improvement of the country. 
If a profit can be obtained, without sacrificing the 
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money wtich snould be expended in replanting and 
extending the forests, it is a point gained; but to gain 
the present profit, the future benefit should not be lost 
sight o£ 

Strictly speaking, Forestry can hardly be said to 
come under the head of Indian Industries; but the 
subject is one of such importance to our Eastern 
Empire, that I need not apologise for introducing it 
here. 



CHAPTER XIV. 

HIDES, HKINS, AND HORNS. 

The Indian esporta of all these articles are considei 
able, and last year a decided increase was shown in n 
hides and dressed hides, in skins of goats, kids, she«_^ 
deer, and animals other than homed cattle, aaSf 
horns. The chief quantity of raw hides ia export 
from Bengal; out of the total export of ,1878-9 whicltl 
was 606,678 cwts., 472,532 cnts. was shipped from Ben- 
gal. Mnch of this increased trade was occasioned by 
the United States, to replace stocks in the boot making 
trade, which, owing to the requirementa of troops in 
the field in South Eastern Europe, received a great 
impetus. 

Dressed hides are almost a monopoly of Madras, 
which exported out of the total shipments of 173,452 
cwts., 139,088 cwts. These dressed bides go, the greater 
portion of them, to the United Kingdom. "Taking raw 
and dressed hides together," Mr. O'Conor states "the 
exports of the year represented the skins of 9,300,955 
head of cattle. The average export-s of the previous 
four years were at the rate of about 7,256,419, the high- 
est number ha\-ing been exported in 1874-75 after the 
famine in Behar." Here, again, we have a greatly 
increased export following a drought in Northern India ; 
in the South and in the West the severity of the 
drought is apparent from the increase of 2,050,000 in 
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the number of hidea. [f we take at •era nuUinu Uie 
normal number exported ummllr, ve hsr« h^n ui 
unosual and abiiormaJ nwrtaiit; ia cstti«, trnArtuMi 
from, these return^ ofabnat tmo laBkm head. WIwB 
we consider that eren tb« aomal niirUdJtT ithriu 
excess of what it oagbt to be, it vufdd be J'*ff^M to 
exaggerate the Bereritjr of the Uov to tbe wneoltanl 
prosperity uf tJie oomitfj wUch if iatftieahf Umv 
figures. 

The paucity of cattle otrm in In^ b an «ril wbkfa 
has assumed an alanniag cfaaneter, aod b d(K io great 
part to the in<-r«dible Immb of Mock from droa^t and 
ulso cattle disease. Mr. Hwrntt ^btt^m "that aiooi«4u>tr l» 
the census taken in the PoBJSb. Central Piv^iUM^, ay:^ 
there is at present in ladui alKftd 'Af b«ad 'jf b(*nu<d 
cattle to every two haman hetn^ Tlii^ would ^v« 
about 100 mlllioQr ofcaiik, wrrb at tL- vtry toi»«4 
calculation -.T.'j ■-,'•- . ]: ■ ■ ■ ■■in Iwiiit 

are (n Vr ^i' 'j.-- Efpirf 

quoted in the hide iifUinir thvn' ih'^v lia^i- done in 
these last lew vfear^, th-; -vn^k rna-t \'rrv i/iat*:mlly 
diminish, more espe<,Lally as l>ui )itil<? c/ncvrn 
is shown on thu^ part 'A G'j\'^njment to i'^uk iiiut 
the matter. Diseai**- 'A the mo^t \irylent tjije 
have been allowed to rage uncli'rtked am'^iigst the 
domestic cattle ; plaguet- and droughti- ha*e i-wept 
away thousands on thousandi- of «iitle, nhole dis- 
tricts being devastated, depriving their owners in 
many caM« of their whole meani- of t^ub'-istenfe ; for, 
the wealth of India's vast urban population is to be 
found chiefly in their cattle; when these die, the rvots 
are in nwet cases too poor to replace them, and there- 
fore their lands remain untilled, and they tbemi^lves 
too often starve. In bis" Agricultural Kefonnin India" 
Mr. Home has pointed out a remedy for this disab-trous 
state of tfaingB, and one not at all impracticable. It 
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or sev^i Ttarj ;o el&pee »hl.^ :i,r 

ing tkem opes :o the ri]] , r-" 
<Kher oiTidde fxider was c 
fT^eia was at oncie comn 
time Indian caixle tocU no .: r 
tr?iB droogfat. \Miile the foresia 
v^nld still be swejn off af hitherto; 
neglected lo look aft^* the vel&re < 
in the past, is no reaKU for us to pat c 
to plant, as a pioyifion for the future. 
With regard to gkine, the Indian t 
extensive now than it used to be, beinj 
than iu raw skins. The tanning i 
West Pro\ince3 has also i' 
turned out are utilized in domestic c 
United Slates takes most of the i 
hides) and the United Kingdom the j 
the dressed. As hides and skins i 
horns did also, and the exportations « 
in 1878, as against 71,894cwts.in the p 
value having risen from 12,80,051 rud 
rupees. " Hides are * raw ' or ' green '- 
they are taken off the carcase ; or dressed 
and saltpetre to prevent Ihem £roml 
they are cured and tanned." The Soatq 
bear the highest name, and large qui 
imported by the United Kingdom y^ 



168 



HIDES, SKINS, aSD HORMS, 



ia, to pl&nt with trees a considerable area in evetyl 
village or commune known to suffer severely in seasons 1 
of drought : with this result — ^the forest would give fod- | 
der for the cattle when the land aroimd was parched aud I 
burnt up by heat and drought, as grass would grow in I 
plenty beneath the trees. The question of how firet to 1 
grow the trees being answered by allowing from five \ 
or seven years to elapse while the young trees were grow- 
ing, keeping the forest fenced off and protected for that 
time, and then when seaeons of drought occurred throw- 
ing them open to the villagers' cattle — that ia, when 
other outside fodder was quite exhausted. K such a 
syatem was at once commenced in six or seven years' 
time Indian cattle would no longer die off in thousands 
from drought. While the forests were growing they 
would still be swept off as hitherto ; but because wehavft 
neglected to look after the welfare of the Indian herds 
in the past, is no reason for us to put off beginning now 
to plant, as a provision for the future. 

With regard to efcww, the Indian trade is also more 
extensive now than it used to be, being larger in dressed 
than iu raw skins. The tanning industry in the North 
"West Provinces has also increased, but the articles 
turned out are utilized in domestic consumption. The 
United States takes most of the raw skins (as with 
hides) and the United Kingdom the greater portion of- 
the dressed. As hides and skins increased, naturally 
horns did also, and the exportation a were 18,763 cwts. 
in 1878, as against 71,894 cwts. in the previous year, th?-, 
value having risen from 12,80,051 rupees to 19,42,009. 
rupees. "Hides are 'raw' or 'green' — ^tbatis in the state, 
they are taken off the carcase ; or dressed with salt, alum,. 
and saltpetre to prevent them from putrefying; 
they are cured and tanned." The South American hides 
bear the highest name, and large quantities of them are 
imported by the United Kingdom yearly, as well f 
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from India, Prussia, Denmark, Holland, Belginm, 

France, Brazil, Peru, Australia, and otber parte. The 

prices from the various countries differ, East India best 

from 4d. to 13d. per lb.; second, S^d. lo lO^d.; third 

r and fourth, 3d. to 8d. ; Australia salted, 3 Jd. to 6d. ; 

* Brazil dry, 9d. to lO^d. ; dry salted, 5d. ta Hd. ; and so 

J on. East India deer boms fetch from 40s. to 728. per 

ewt. ; buffalo, 20s. to 62a. ; tips, 18s. to 28a. 
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CHAPTER XV. 

GUMS AND RESINS. 

It is impossible to describe minutely in a limited 
space all the various gimis and resinous products of 
India, especially as many have not as yet been properly 
developed, and others are comparatively unknown. I 
have therefore only taken a few of the best known 
under each of the following heads : — 
L— True Gums. 
Pseudo Gums. 
Astringent Gums. 
II. — Gum Eesias. 
III. — Eesins. 
IV. — Oleo Eesins. 
V. — ^Elastics and Guttas. 
Of the true gimis the most important is imdoubt- 
edly— 

GUM-ARABIC. 

This is the purest of all gums, being in fact a 
genuine gum, while many of the substances conuner- 
cially classed as gums are either resins, or gum-resins. 
Gum-arabic consists of a principle termed aroftm, of 
which it contains about 97 per cent., its other parts, 
according to Gay-Lussac and Thenard, consisting of car- 
bon, hydrogen, and oxygen. The true gum-arabic is 
the produce of different kinds of acacia, the best being 
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5 parte of good glue are macerated in 20 paxta of water 
for 24 hours, adding 20 parts of rock candy and 3 parts 
of gum-axabic. Essential oils, alcohol, and oil of cloves 
will preserve gum solutions, and prevent their turning 
sour. 

The acacias which yield this gum are also valuable 
for timber, the babool being very much used all over 
Bengal. As, however, the tree is not a large one, the 
timber is only useful for small purposes. Cleghom 
says that in Sind it is useful for railway sleepers ; it has 
also been recommended for planting in stations and 
along roads where shade is needed, being easily grown 
and of quick growth ; but hitherto it has hardly met 
with as much attention as it really deserves. The 
babool is also a yielder of " lac " and the " Coccus 
Indica " is found attached to its branches. 

The Acacia Famesiana is, though small, a durable 
wood, and a gum also exudes from its bark, which is 
used extensively by the natives where it grows. Under 
the head of true gums may also be mentioned those 
produced from the — 

Acacia catechu (Linn.), called " Kheir gum." 
Aoaoia speciosa (Willd.), " Siris gum." 
Acacia Isucophlcea (Willd.), " Gum Bassora," 
Ana/rcardium occidentale (Linn.), " Cashew gum." 
Baaaia loTigifolia (Linn,Y " Eloopa gum." 
Boraastie fldbfUiformia (Linn.), " Palmyra gum." 
Bucka/nania laiifolia (Roxb.), " Chirowji gum." 
Conocarpua latifol'ms (Rosb.), " Veckale gum." 
Ehsodervchvn paniculatum (W. and A.),"Jmnrasi 
^um." 

Feronia elephantum. (W. and A.)," Wood apple gmn.' 
Odma wodier (W. and A.), " Kenni-ke-gond." 
Vackellia Farnesiana. (W. and A.), " Guya babula." 
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Sterculia urens (Roxb.), "Kateera." Ttis gum is 
known as false tragacauib. The true tragacanfh is not 
found in India, this being of a much coarser descri[>- 
tion, and chiefly used to adulterate the true tragacanth. 
There are varioua other species of Sterculia, all yield- 
ing gums which are generally classed under the name 
of " Kutira gum " or Kuteera. 

The Morvnga 'pterygosperma (Goetn.), which is com- 
mon in the gardens of the Peninsula, yields the " Mur- 
inga gum," which has also been known under the name 
of Mochrus or Mocharras; it reeembles the Kut«era 
gmn in many respects, but being much darker in colour 
is considered inferior to it. 



aSTRrSGENT GUMS. 

Oi these the most important is generally considered 



For some time the origin of this astringent gum 
remained undiscovered ; but Dr. Royle brought satisfac- 
tory evidence to prove that much of the lono of com- 
merce was produced by the Butea frondosa, a common 
tree growing freely in almost every part of India. Dr. 
Pereira's researches also show that kino is a vegetable 
extract, or gum, and that it is obtained from the 
Pterocarpus marsupinus, as well as the Buteas, which 
tree grows in both East and West Indies, Africa, South 
America, and Australia. This gentleman also discovered 
that the gum called Qummi rubrum astrmgefna by 
druggists, and used by them under that name, waa 
really kino. 
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Roxburgh remarks of the kino obtained from the 
Butea frtmdosa, "that it is so like that of the Ptero- 
carpus marsupvna that one deBcription might well 
suflSce for both, with respect as well to appearance as to 
the action of chemical re-agents." The Butea frondoaa, 
or " bastard teak," is an ordinary-sized tree with pin- 
nately trifoliate leaves, densely pubescent corolla, and 
bright scarlet flowers, which appear in December and 
February. The juice is obtained from the stem, on 
which incisions are made ; it is usually known as 
" Bengal kino "; it is curions that the Sanscrit name 
of this tree should be Kvnmika. 

M'Clelland writes of it as a useful gum, and says that 
the province of Pegu could supply any quantity of it. 
The Butea mip&rba (Eoxbinrgh) and Butea parrvifiora 
also yield a similar juice, which on exposure to air con- 
cretes into gum. 

" Bengal kino " is of ruby-red colour, shining, very 
brittle, without smell, with a bitter astringent taste, and 
when chewed- — it is aolnhle in the mouth— tinges the 
saliva red. It is also used by the natives to precipitate 
indigo, and in tanning, as it contains a large quantity of 
tannin, as much as 70 or 75 per cent. It readily dis- 
solves in water, which it colotns deep red, and iB 
soluble in alcohol. The kino yielded by Pterooarpua 
m,aTBUpiv/m differs but little if at all from the Bengal' 
kino ; it is found in great quantities at Cuddapah, where 
Cleghom, in his " Forests of India," says that thS' 
estimated number of trees in the Cuddapah forest is 
about 50,000. The exports of kino are chiefly from 
Malabar. 

It is a much larger tree than the bastard teak, giving 
very good timber, which is of a deep brown colour, and 
much used in cart building. It grows chiefly in the 
forests of Cuddapah and North Arcot, on the Malabar 
and Canara trhauts, on the Eastern Ghauts, and in the 
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and darker. The mode of collecting it is now pnrsuee 
in exactly the same way aa it was 160 yeara ago. 

In Afghanistan the plant grows wild, the chief su 
being obtained from the hills north of the Bolan ] 
In April and in May, Dr. Elmslie says, incisions, ei 
long cuts producing lumps, or pricks yielding tears, ; 
made across or roimd the crown of the root. G-i 
exudes, and is collected for about a fortnight from thes« 
cuts, and is scraped off and put. into cups. 

The best asafcetida should be clean, fresh j 
strongly scented, of a pale red colour, variegated i 
a number of fine white tears, which appear like marbl 
when broken, but on exposure to the air turn violet o 
red. In England it is used chiefly aa a medicine, beinj^ 
valued at from 12s. to £4 per cwt. A great portion of 
the gum is re-exported from our shores, France taking 
a large share, as in that country asafcetida is used in 
cooking as well aa in medicine. Specimens have been 
brought to England from Calcutta, Bombay, Nassick, 
and Cabul. In Bombay asafcetida is called "hingra" 
and is exported to Europe ; but this is obtained from the 
Ferula Peraica, and differs very much from the asa- 
fcetida found in most European shops, being generally 
met with in large masses enclosed in cowhide, the 
colour of treacle, and, when fresh, of the consistence of « 
yellow wajc. It fetches about 7 rupees a Surat maund, J 
while the real asafcetida is worth about 45 rupees foi 
the same quantity. 

The DoT&ma a'mmonia<M'm{'Don.) produces the " 
moniacum " of commerce. This gum exudes in tean-fl 
or masses from the stem of the root, which is a peren-4 
nial one, the tears are pale cinnamon, brown in colouTfl 
and break with a smooth, shining white surface, the j 
masses are composed of agglutinated tears, and whea I 
cold are hard and brittle, but are easily softened by the J 
application of heat ; it has but a faint smell, and is bitter I 
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impure ftxte, Bxrjt w m -jnnn»»* -^lUf wm^«» i^ '.i-*: 
natives who «»Be«K i_ u in^ iw^ih-; n^m^ '>.a^ «^, 
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in the ** Pmgab RRdoeLt,' i *^^ ^im. 
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STYRAX 1SEN20IH. 



The tree which produces the substance known a 
benjamin, or benzoin, is found growing all over Asii 
and in Sumatra and Siam. The East. Indian TermvnaU 
tmgustifolia, according to Royle, produces a species o 
benzoin procured by pounding the tree j it is coUecte 
in large white and light brown pieces, and dried into 
powder. 

Trees yielding benzoin do not produce it until th( 
sixth or seventh year. They are easily grown, thi 
seeds being usually sown in ricefields. Beyond keepioj 
the shrubs as they grow free from weeds, little att^ 
tion is bestowed upon them. When they are ready t 
yield their juice their bark is cut obliquely, at th 
origin of the chief branches. The juice at first fion 
in quite a liquid state, but hardens ou exposure to th 
air and sun. It is scraped off the bark with a knift 
Trees are said to yield from three to four pounds eac 
but rarely continue in hearing more than ten yea 
During the first few years the exudations are white a 
pure looking, but in after years they deepen in colon 
to brown. It is packed for exportation in large masaei 
in casks or chests ; the purer it can be procured ij 
colour, the better it is and the more valuable. 

In 1863, out of 3,342 cwts. imported, 2,880 i 
placed to the credit of India, Singapore, and Ceylon, at 
value of £25,059. The Siam fetches the highest price,a» 
is generally met with in small flat pieces. As the varum 
benzoins imported differ very much in quality, th^ 
are classed 1st, 2nd, 3rd, according to the prices the 
command, which prices range from £5 to £45 per cwt 
Benzoin is soluble in alcohol, from which by the additioe 
of water it can be precipitated. It has little or no tasta 
but an agreeable smell ; for the sake of which it is usei 
in preparing incense, much of which is imported by th< 
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United Kingdom, being re-exported to France, 
Greece, and other Eoman Catholic countries for uDt 
their chiarcheB. 

Benzoic acid is prepared chiefly from benzoin. ' 

exports of benzoin from the Bombay Presidency into 
the United Kingdom in 1871-72 were 385 cwts., in 
1872-3 1,093 cwts. ; and there is reason to suppose thai, 
with greater attention, paid to the purity of the gum, 
the exports of the article will continue increasing. 



Olibanum is another gum-resin, so like frankincense 
that it is very frequently confounded with it ; it ia, how- 
ever, produced from the BosweUia (A«W/'era( Roxburgh), 
and also from the B. glabra (Eoxburgh), whiJe frankin- 
cense is yielded by the Ju-niperua lycia. 

The Boswdlla thurifera ia the Indian olibanum tree, 
which Dr. Birdwood recognizes as a single species ; it is 
a large handsome tree, affording excellent timber, hard, 
durable, and heavy. It growa chiefly in the Corouiiindel 
mountains, in Bclgnimi, and is ul»i cinnmon in (.'entnil 
India, Bundelcund, and about the BiBrumguuge Ghaut ; 
the BosweUia glabra growing in the Deccan, and on the 
Coromandel coasts and moimtains. 

This resin is called by the natives KoowMtr or Curt/- 
dun, and is very generally used by them as an incense, 
to bum at their numerous religious ceremonies. It is 
fragrant, bitter, and pimgent, bums rapidly, and while 
burning emits an agreeable smell. It is collected much 
as other resins are : the bark of the tree is wounded, the 
resin on exposure to the air becomes hard and brittle, 
and is then scraped off the trees. 

The best olibanum is found in semi-transparent tears, 
pinkish in colour, and when warm adhesive. This is 
the sort imported from Arabia, and is usually considered 
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Buperior to the Indian kind, which is found in pieces 
often as large aa a walnut, of a deep yellow colour, 
sometimes reddish, and covered outside with a sort of 
white powder. This gum-resin is undoubtedly the 
franldncense of the ancients. It is imported in chests 
containing from three to four cwts. ea^h, from TnHja and 
the Levant, the best or Arabian kind coming from the 
last named. 

In 1867, McCulloch tells us, 8,537 cwts. of olifmnmn 
were imported by England, the value, reckoned at 
£S 8d. per cwt,, estimated at £25,915, shipped chiefly 
from British India. Much of this was re-exported to 
Russia and Turkey. It is difficult to arrive at correct 
recent estimates of the quantity now imported, as oliba- 
num' is classed under the general head of " Gums and 
Keains." See " Export Sheet." 



dragon's blood. 

The greater portion of this resinous substance is ob- 
tained from different species of GalaTnuB, or 'genus of 
palms, except that yielded by the Pterocarpus draco of 
America, and the PterocarpuB aantalimus, or red sandal- 
wood, found on the Coromandel coast, in the Godavery 
forests, in North Arcot, and Cuddapah. Among the 
Oala/mua genus which produce dragon's blood are G, 
rota/ng, found in the S, Concana in Bengal, and also on 
the Coromandel coast ; C draco, a native of Sumatra 
and the Moluccas ; G. rudentum, also found in the 
Moluccas ; G. verus, a native of Cochin China ; and 0. 
petr(BU8. 

The name of " dragon's blood " is derived from the 
redness of the colour, and from the name of the tree 
which produces the finest sort — the Pterocarpus draco, 
a native of Africa, America, and various parts of Asia. 

There are several kinds 




ads of dragon's blood known is J 
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comnieTce. Dr. Pereirs enmoeiates ihe toUtftil^^— 
Dragon's blood in the reed {Sangvu d. m ioMUW^ 
This is in rods or sticks from coe to <we and s hilf fast 
in length, about as tliick as tbe finger, and of a duk 
leddif^^Wown ooloor. These tvAm are carefallj 
Traiq)ed in palm fronds and botmdaroo&dvitbcatMtJtM. 
This kind it obtained boat the calaaoaagtaai, pntntlj 
supposed to be fnna C. draeg. Dnyjini falaaa in tCM 
{San^is d. in laArgmU) geaenDj obtaiaed is Itaift 
or ma^es of irregolar shape. Ih^jUt'sMood iBf^wamtit 
fovder {Sanguis d.iHffriHis}i»thedtttt,i4 tfccfrojiflf 
C. draco. Dragaai Uood in otal dmpi^ aUdi «« ii»' 



ported wrapped osnaU j Jn SgAeaxea, 
blood . ~ 

about 



blood ;" and " Dt^od's biood in cake^'" of oUoH iUpi^ 

lit tbe size of ^ilMbnek, tad al* find tfi^kf, 
' The fruit of trees jiddiag Om m£al.^t att «1k> 
ripe covered wUh^drj nMubnwiiL.tb^ xi^-yAU^iuHi 
when matured, and itHffw^ii Ui "irr -.■■ ■ ■■ • '• ■ •< f^Ihi 
oC This is melted \j aiti&aai ^eat, and tb«» litufi^id 
into different forms. TT^j^ nit'i-i»::t prepare ')m;^'^i'i! 
blood also by shaking the rii>t ird-. in ;*^', «/yJ '>>«> 
collecting the rean oepsm*^ f/'jWi i?^ fr-;;* ^^ tj>; 
process, melting it, and fi-juphjii h iu'/j f-*»r« '^^ rj/A 
and form of a bean. The ry;W k:tid i* .-.'ivi^ :^_i- f-,'y?^-- 
ing the frnit to the wav^ '4 b-/ww^ •;>; /'w;,-- w t^ 
exudes being gcraped '^ T^.i*r!-e a/'r %i»i -fi^t >i%vt -4 
preparing the Fubitai*'?: '?^iiji,'j.«. ;ii lii-jj^i. 

When pnlveriztd drsi^'c;'* bi'^/J i* ,'u -//vj-jr * O/^ 
crimson, in bnik h i- a dari; f^J ; h Jaj .v- «/>;; ;y/f 
taste, is insoluble in »^/:t, frr. wx*,v>- ;.-. i^vv;-'^^ *<y) 
the red gointirm can •>: f .;rw5ri ^•^.j.-j* '.n 't^. ic/yi.-'^m 
of an acid, the rtd w/Vvor f^JJi^ t^Kiv;:, i^-^/^'K -rt »(,* 
use of an alkaJL \% U f-j*;-,-^, r^*sj-* rc^f/e.ty wyl 
easily, ignites r*adi]T, a^d »;>% ''.y^iiiu-'/^ ■/^•'■^ -M * 
:&agTant emell. Tbt ■».,.-rjrJx.^ tunt}*^ jf '/^r-^t.r ■>» 
known as draeitia, lAHfit teax^. *■** j^)*^ */, /? i/y 
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Melandri ; it is not, however, rm alkaloid as he iknciecb 
but has been proved by Herberger, who analysed it, to 
be a Bub-acid. The usual method of obtaining thft 
colouring matter is by macerating dragon's blood iu 
water acidulated with sulphuric acid ; thia becomes 
yellow, but hardly acts on t.he resin it-self, which ia ia 
.this state of a fine red clonr, and fiiaible ; so much so 
that it can be drawn into threads. At about 130 degs. ii 
melts, and when solidified is a deep crimson. It ii 
used as an ingredient in variojia sorts of varnish, and in 
lacquers ; also to stain marble, for which purpose it ia 
dissolved in alcohol; it gives the marble a red tinge, for 
fine designs the marble is cold when the colour ig 
applied, but if the stain is required to penetrate deeply, 
it is heated before it undergoes the process. Wood also 
is stained with dragon's blood, and it is used in medicine, 
though not so miooi now as formerly. 

It is difficult to obtain any accurate returns of thft^ 
quantity of Indian exports, as this substance is nauallyi^ 
classed with other resins under the head of " Gums ana,i 
resins," though, properly speaking, as Dr. Cooke poini 
out in his Report on the *' Gum, resins, oleo-reaina, * 
resinous product-s " of India, the substances known 
dragon's blood in their relation to gum resins oce 
much the sanie position the various Kinos bear to 
gums, except that the large proportion In their eoi 
position would favour their retention amongst reainoi 
substances. 



Various trees in India yield the resin called Dai 
or Damar. The white damars of the Northern Circa 
are produced firom the Shoreas. The Skorea roimatda 
or Sill, pelds a damar of a colour varying from p 
amber to dark brown, almost black. The Malay dai 




dioie fimxts; tfae r^ ofeMiHi fa^ it ii ^a 4hv 

1 J ill 1 III, ifciB \iM\Hu\mt li I ji MJlfci 

light ; bat oa tfae tme it iffcan f.»icflj liHt fa 
India it is tu«d Cor tW mm^ f^^mtt, «• «« p'*^ *■' 
in boHliiig liqaids to naw w aada^ ilw Ar ^^ 
nisfacs; its pnoe IffiyM- .BeJJ^ig «»■■■«§ M > i^f 
fiir25 Ibe. riucfaics «n BBMb Iwbv nis 4h sp 
KsiD Cetdictin C^liA aoifaAi^ wM il ■■■itMfalfe 
tfaataoydemairf^rti^tWiiif ij ■■■Jttfcfafc. 

Good (fammer fa> Mtkr iMte aw^. ii 4^dr 
soluble in aloobol, zzkd eat^^ k is TurTJ^.tfoe, «(fc«^ 
<w fixed ml*; !* '_" " - — ^ "_i 'i^^iv 

Tamieb is co^:- - 3aa^ 

five parts cf ^- - _ fSK- 

mastic; digesiing tlx: -A-^^ c! t jnr 'i,»a^ -wri. 2!0 
parts of spiriu of nnpestiiie, sirf tr-jJ-'-'^z irs-:v^ririr. 
It shoold be of the »3tiHSt*»«: -^ rmrj* »-i*5, r»»CT i^ 
use, and ^irits of tnrfoidz^ a uiavi ^nr.i, it it b, -xit 
condition. Mixed with 'jO 'A XKsyfsriuf: ii -ht: f^'r^^jr- 
tions of two pait2 of «r4gi0V» <Jbc=i.»t v, '.-Vj kuz t iaif 
parts of oil, it is a vttj gvA Tsnitc f';r ^i^j^nfix 
drawings, maps, &e. 

The well-faiom inline of the idj tr>9e S(>>v5 vx taw^ 
be allnded to. CSee " YfrntSJ*,'; TVjWr •/»*» ■»!>;. 
prodnce darning jieH it in **«7 xrj^. ','3K5.'.<r>A, S3>^ 
as it eznde« thnoo^ the bsric ii>^^-.aa L3:t^ u^/. 'a tji^ 
made to procore it, ae in tfc* <»»* '/ 'ri>ar gr-w^' **jJ 
resins. It is JoaA ined m B>»^' iz*^ .^ *X:;^ t/x 
the same uses to which yc^ u af^;i^%.''j», n, fA^jjt^ 
the bottom of diqa. Caav^jfd, in Lit " K^uitjiTj^ Ar'A.i' 
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pelago," says that in Borneo, by giving a little previoiq 
notice, any quantity almost can be obtained, and v 
cheaply, only naif a dollar being charged perpicul. 

The VaieHa Tiidtca (Linn.), 

V. acuminata (Hayne), 

Vatica lanccefolia (Blume), 

V. Roxburghiana (Wi.), 

Horpea odorata (Eoxb,^ 

E. micrantha (Hook.), 

H. parvifiora {Bedd.'), 

Cofnarium 8l/rictv.7», (Eoxb.), 

C. Bengal&nse (Rosb.), 

Dammara orientalie (Lamb.), 
All yield daraars of different kinds, 'the resin 
obtained "Erom the last named is brought to England 
from Singapore and sold under the name of East Lidiit 
dammar. 

The TrackylohiuTn MozwmhieenBe (Peters), wbic 
tree is really a native of Eastern Africa, produces thl 
resin known commercially as "Bombay anim^' 
" Indian anim^," " Gum animfi," and "Zanzibar copal oi 
anime." The chief African centre of supply is thf 
Kwale district, where there are about a dozen station) 
for carrying on the copal trade. 

The true copal is a reain, which is produced from thi( 
Rhus copallmum, which is a native of Mexico, bri 
other varieties of this substance exude from diSereni 
large trees which are found in America, Africa a 
tioned above, and the East Indies. The copal brought 
from the last named source is the resin which is pro 
duced on the Valeria Malabarica, or Indian copal, ' 
Piuej vamiah tree, as it is often called. 

This is a large tree, with a whitish hark, dense foli- 
age, altemat« leaves, handsome flowers, and one-seede( 
capsules. It flowers in January and Mprch, and i 
found chiefly io Malabar and Travancore. The Pin^, 



ream, vbich it yields, mncfa resemble* eop ing 

applicable for all the same pnipoif«s, makiag au cicel- 
lent varojsli. The reein is obtained by culting a deep 
notch is the tree, from which as the resiti erodes tt ia 
dried by exposnie to the air and f«raped off. It U hard, 
shining, and is very mach like amb«, in eolonr rary- 
iijg from pale green to yellow, but lb* grevn lingii 
□sually predominating; it is insolable in waifrr aod vei^ 
slightly so in alcohol. In Mr. Brooghton's repfrrt on it 
he says :— " This mbetance has long been koftwa, asd 
itg properties and local uses hare bi-en fr^ueotly 
described. It is also not imkiMini in Ecglaitd ; aod I 
apprehend that its co^ (and perhaps alwi if^o'maux oC 
its peculiar properties) has prevented iu tiMimiug an 
aiticle of more exteuled onUDeroe. 7b« fiofitit tpexi' 
mens of pi&ey reaan are obtatncd br malrfny indaiiims is 
the tree, and are in pale green tmulocetit piiinea tjf oud- 
siderable size. Th« resin that ezode^ natainJlj, nnully 
contains much impurity. In moat of it« pript^iM tt 
resembles copal, but it pji>*r?>*-- qoaliii';- wli'b ^m- ft. 
some advaatijg<.-i over ihc lalt.ir. It, 1-. .a.-i);, t^.i.AAn 
in chloroform, and thns might find a niiinil afijA'usit'u/n 
BS a substitute for amber in ph'rt/^graph'ir'r ■.an/ith, awl 
' ]ike copal it can be dJsViIved in al'^'AoI, wi'li i(j^ wVii- 
tiou of camphor. It difftrs TSf>^. n/humjuc^Kuiy frmi 
copal by being at once wJulJ*; in Uirf/'-rmhi'-. arid 
dicing oils, witbont the ii':***-;!^ '4 'I'; pr';li»/*- 
inary destructive hm'm r<:*juJrM \n tJ.ai r'r*in, a 
process which tend- gr^iily t/^ litr'^ny 'f>; 'y^J/*nr 
of the varnish. The wthtLvfii -A tl..; yiw.w fsfin 
in turpentine is torlnd and milky; ^/ij\ hv tf,'; wWi- 
tion of powdered cioiTtyfil ajA *::^/»^j.t-:!,*\y (iJKrr- 
ing, it yields a colmi'^ t,rari.r|A!r*^/> aiA '/,!•, url'TW! a» 
wat«r, and a vami^b wbiirh drift* t»;'Ij ;: p';&y tuiti 
whiteness not be to eurpiiM^ ; tbi* t*,Uj.'i/Hi'iii"irpidiitUtf. 
readily mixes with the drring lAU. i\ i« '/it iJm«« 
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properties of the resin that its chance of becoming tm 
article of trade will depend. In price it cannot com- 
pete with copal, whose supply to the European market 
is regular and abundant. " Major Beddome informs 
me," Mr. Broughton adds, " that the cost of piney resin 
delivered on the sea-coaat would be about 6 rupees per 
nmund of 26 lbs. The present price of the best copal 
in the Euglish market is but £26 10s. per ton." A 
fatty oil called piney tallow is made from the fruit of 
this tree which is bruised and boiled. An oil of agree- 
able smell la also produced from the resin by destructive 
distillation. The chief use of the piney resin and copal 
is for vamiahing. Copal forming the principal ingre- 
dient in very many varnishes ; for fine paiatiags, for 
cabinets, and in carriage varnishing copal is used, a 
polish being also made by mixing it with gum camphor 
and ether, and digesting with alcohol. 

The CttTHiriwm coTnmv/ne (Linn.) yields the coBcrete 
resinous exudation known as Elem/i, This tree is a 
native of Manilla, and the resin is imported into Eng- 
land from thence ; but the tree is found in India uodCT 
the name of Java almond, though the resin which 
exudes from it is not taken much notice of except by 
the natives, who aeem to be aware of its usefulness. 



OLEO-RESDJS. 

Under this head Dr. Cooke classes the various " bal- 
Eams," such as— 

Balsamadend/ron Berryi (Arnold), 

B. Qihadense (De Candolle), 
And others. 

Of the trees yielding wood oils may be mentioned 
the— 

Dipterooarpus turbmaiiM (Grcertn.), which yields the 
" Guijun oil." 




D. ineonw (Bazb.). 

D. altOus (RozbL> 

D. tvi)avtUitut>{BaA.). 

Dryohalanope eamfkem (CdM>X bun wUcft ■ fB 

enred ** camphor-oiL* 

lMpi,ulamhar oriettaU (MOIct), Tiddtn^ *liqd 

Storax." 

Amongst tbe trees firand in Iik!;*. ^'-'•-'- 'Imnd 
Ac, which {orxlace mtonl Txmi-'f:— i e tlie- 

Mdanorrfuea untaftanniA, vhii ::e eA 

tvated Biinn««e bhick lami^ or Tkit-Ui, 
• SoligarfM longi/olut < BcoiJiugli)^ 

8un«carpv^ anacartiiuvi{Um.\ 

8. Travancori^a (Bedd.), 
Which all produce ntfiira] Taim^ie^ iiK»tl7 hbck < 
deep coloured- 

The best known ocni&nne trw« 6tkb wliidi ai 
obtained turpentine and tar are xbe — 

Piniu Umgifoiia { Boxb. ). 

P. GpraW<ifliifl (Wa!L> 

P. Maseoniana. 

P. Latteri f ila^n y 

Cedrus deodara ( L/mdon ). 

Tectona grandis (Bfi^b.). 

Setkia Indiea (W. and A-f 



ELA8TIC8 A5D GCTIiS. 

Under this head I may cla™ CiorrcHOic. ThJn «ib- 
etance is known by two names, Indiao mtiber '/r ^j»i 
elastic, and caoatchooc It is prMoc*^ l/y i«ev«nil 
kinds of eiphonia. 

The greater portion of cawnteb'rtir; im^irtM t^nntrt 
from Brazil, South America, and Ontial America, aj*d 
is the juice of the Siphoma daaica. 



Caoatchonc, curioaa as it may seem, was not known 
in Europe until the com men cement of the eighteenth 
century, and then was looked on as a great curioaity. 
Its real properties and ext.reme usefulness were first 
made known by La Condamine and Bouguer, who were 
fient to Peru by the Academy of Sciences in Paxia for 
the purpose of obtaining a correct admeasurement of 
the meridian. Being naturalists also, they did not 
confine themselves to only one branch of knowledge, 
but discovered among other things from what tree 
caoutchouc was procured, and how it was made. They 
found a tree at Esmeraldas in Brazil, which the natives 
called hevi, from which on incision^a milky juice exuded, 
the Indian rubber of commerce. 

The same substance is obtained from other trees 
which are found in tropical regions, i.e., the Ficm 
IndAca, the Indian caoiitchouo-tree, the Artocarpus 
irdegrifolia, O-ryptoBtcsgia grandiflora, and Urceala 
elaatica. The fluid of the latter is, however, prepared 
in a different way, and is known as white Indian rubber, 
being dried in solid flat pieces. 

The Ficua elaetica (Roxburgh) is a tree from 30 to 
40 feet in height, with firm, glossy, rather thick oval - 
leaves. The fndi is also oval and smooth, about the 
size of an olive. It flowers in March and April, being 
found chiefly on the Khassya mountains and Juntipore 
hills. Drs. lioyle and Eosburgh both think highly of 
it, and the latter has given a great deal of information . 
respecting it in his Flora Indica. Howison and 
Falconer have also written on the subject. 

The juice of this tree appears to be little if at all 
inferior to the South American caoutchouc ; it is equal 
in elasticity to it, and both lighter and less offensive to 
the smell, only it is so badly collected, and so miied 
with impiu^ties that it is not much thought o^ 
though possessing all the most valued properties of 
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CATECHD, OE CDTCH. 
There are several different sorts of catechu, bnt th» 
most general and the most usually met with in ooiib> 
merce is that obtained from the Acacia cateoku,a small^ 
tree which grows in great ahundanee in Hindostan, and 
also in the Burmese Empire. An interesting account of 
its manufacture will be found in the Indian Agricvt' 
twist for July, 1879, from which I extract the follow* 
ing : — " All over the high country (with a red laterit* 
soil) that extends from the west of Burdan district to 
right across the Soam river, there is a great growth of 
scrub jungle, composed iu the more damp portions of 
8tunt«d soil, and in the more dry portions of mimosa, 
acacia, zizyphus, &c. Towards the Palamow diatrict, 
and on the high land bordering on the Soane, the poores 
people take advantage of the products existing in thea 
jungles to help them in earning a portion of their aub* 
sistence. 

After the rains are over, and the scanty crops haya 
been gathered and garnered (say in March, April, and 
May) the comitzy begins to dry up in a way that no one 
living in the lower portions of Bengal can imagine. It 
ia then that the poorer people betake themselves to 
their friendly jungles for pecuniary help — and thfl 
mimosas and acacias are laid under contribution. They 
•judge of the time for catechu, or cutch manufacturing 
operations very nicely ; they see the leaves of the 
knair (acacia catechu), begin to brown, and know from 
it that the sap ia fit for use. They then choose some 
old trees, and fell them (cutting as near the sur&ce of 
the ground as possible). The trees so felled are cleared 
of branches, and the trunk and stem are cut up into 
logs of from 18 inches to 2 feet in height. These loffi 
or pieces of wood are then laid on some rocky spc 
dry iu the blazing sunshine. After drying thus fix 
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three or iotu days, the bit£ of vood are taken and 
hacked into chips of from 1 to 2 inches square, whidi 
are paoked loosely in earthMi pots or ckattftn, vat«r is 
then poured into them till it overflows at the moDth, 
after which the pots so charged are pnt avaj care&illy 
in Bome quiet place for two or more dajs to allow the 
■water to penneate the chipa. 

When the manufecturera are not in a hnrry, they 
wait tilt the water in the chaUees is of a red colour 
before they deal with the contents ; bat when preBwd 
for time tbey set to work it up at once. 

A fireplace of veiy ingenious construction is dug 
out in the ground, and the pots chaiged with the 
chips and wat*r are placed on it, a fierce fire is then 
kindled imder them, and kept on burning until boiling 
point has been attained. It is continued till the 
chattees prove that about a third of the water they con- 
tained has been evaporated. The fire is then drawn, 
.and the remainmg juice poured ofiT in other chattees or 
earthen tubs. The chips that remain being spread out 
to dry for a secood bciiling, ur fuel as appt;irs Lest. 

The clean juice is again set on the furnace to boil, 
and that is kept boiling for about five or six hours, till 
it thickens into a syrup. At this stage of the manu- 
facturing the fire is reduced to a steady blaze, and the 
syrup stirred, off and on, imtil it begins to string. If 
tie cutch is merely for local consumption, the simmer- 
ing mass is kept on the fire till it is fit to set, when it 
is poured into holes dug iu the earth and lined with 
leaves. It is allowed to harden in these holes till it 
can be handled, when it is taken out and placed in 
bags, or otherwise. 

If, however, the cutch ia manu^tured to pay off a 
mahajun'a advances, or for exportatioD, the men mix 
a large quantity (say about a third) of ashes to the 
stringing, syrupy juice ; and after taking care to stir it 
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up well, pour out the stuff into holes in the earth, 
before, when it hardens very soon, and is taken out and. 
sent for sale. 

" From the result of cutch maniifiicture carried on by 
me (this writer adda), I have found that fifteen aeers of 
chips produced seven and a half chittacka of pure cutck ] 
about SOlbs. of chips yield 1 5 oz. of cutch. 

" The prepared cutck, or khair, is cut up by the maha- 
June (who have no wholesale business) into little squares 
each weighing about an ounce. These are sold at froiri 
half to threequarters of a pice each ; the cost of mat 
ing them is about one pie each, so there la plenty d 
margin to work on, more so when the addition of 9 
third of ashes to the cutch. is not included in the c 
of production, and is included in the selling figure." 
Before its source was finally discovered it was thought 
that it was dug out of the earth, and it was called terrH 
jwponica, as really iu its hardened state ; and from the 
d^kness of its colour it did resemble a mass of earth. 
The catechu or cutch obtained from Bombay is canr' 
sidered better than that from Bengal. 

It is imported in various forms ; thus we hear of 
" cake catechu," " Pegu catechu," " Bengal catechu," 
and " catechu in balls," and the price of the article 
varies with form and quality. It is largely used i 
medicine, as it is the most powerful astringent of ita 
kind ; it is abo used as a masticatory, being mixed with 
betel nut. The natives make an ointment of extract d 
catechu, mixing it with alum, white resin, and olive 
oil, and use it for ulcers, considering it a very valuable 
remedy. In Europe it is valuable chiefly for ita re- 
markably astringent powers. Its most important econo- 
mical nse is as a dye and tanning drug ; for the latter 
purpose it is more especially esteemed, as it contains a 
very large proportion of tannic acid. 

The Areca catechu (Linn.) also yields a species of 



latediTi— it 18 this kind wldcfc ■ mimi wA lui J a^ 
—but it is of inferior qtafily to diA «lniM< fa^ 
tiie acacia eateehu. 

The Imnandra acin»im,^* (liadL^ <rlMh» 4K* » 
tree, was &^ Dodc«d br Mc I— npHw Ib Ae l^Ba4 
forests. It is a lai^ tim, asd fcai a fay mi^arfrr 
range. The exudation from the b^dc fciaa a daciled 
resemblance to tjie gntti pewfa rf a^moBb it i> 
procnred by tapping the atm. Whm. faih dw g^ 
IB of a milk vbite eototnv "v lapr laafi howjif s 
dnU red. In its crade i i« it ii ^dl far ««feMrf 
Vaterproofing purpose; nnul, ifaefltA*^ ft k telar 
known and tbe diffieoltT of ita j _ 

jvopertiea overcome, it b uA libly to k « 

if very mnch use;. 
In the HaU; PeninsBli leeat iBii^iiiaiiiB ha» 

itroogbt to light some ney gitf la |Wi Jlfaig iliil i Mr. 

Uurton, in an aj^xrodix to a tepwt flf M ej^nAtiaa to 

Perak lately made by biin,aad -• -— - 



QvMa-eoosoo. 

GvMa-taban. 

Qvtta-rairJxmg. 

GuttO'-siiiggaTip. 

Guttorputih-mindei. 

The second of these is th« giTOa-per'i'jJi -A •f>is:s!jf^'y, 
known under the name of Im/r-nndTa fpjfM ' H-f/r^f j 
for a long period, bat D'nr b-xaai'aiJJy iTj'/»-fj ji* //*//., 
opsw gutta. It is found on '>ijn'*j2> M»*T'i sw^ 
&iyong, and Bnjong, Mala&^i ; alw, ijj Ft-r-tic, Vi,* 
milk is obtained from tbi* f^ri*^*: \)\ f-jrf'njii '(j-. *f-*; 
down, cutting off the t/^p, whi'i i* t-r^ viuk,'.! i->t f':!.'^/u'/^ 
and then ringing the rest '>f th* tr** »r^, m/js,J i'j.ji'-e 
at intervale of from 3 to 15 Jn'i^^;th^ r/jiJir, »)ji';}j *{•?»* 
for about an hour is c^IWiwd jjj '^x;'*wj'^ »>),'JJ*, 
and boiled for about an hour vbvij pr'^'^s*^ h U'mt 
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getting brittle. This gutta is exported nsually in t 
of oblong shape, with loops at their upper end, by wl 
they are strung on to rattans, and so carried thro 
the jimgles. These balls weigh from 10 to 18 cat 
and are of a greyish-colour outside, but dull red wit 

The third kind, or guttorrwrnboTig^ Mr. MurtoD 
scribes as more like caoutchouc or Indiar-rubber. 
fourth kind, guUa-avnggaripy also partaking closel 
the nature of caoutchouc. The last-named, gv 
suTidek or putihy being the produce of a variety 
Dichopais which difiTers in the form of its leaves f 
D. gutta. 

Many difiTerent kinds of figs (Jicus) yield milk, an 
considerable quantities. In Perak this gum is ca 
guUcb-burdng^ but appears to be little used except i 
bird-lime for snaring birds. 
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Is the Punjab tbert are I 
canal iirigatioD, veil J 

The spread uf canal irrigatkn, vV.: 
^eat in the tipper pfmince^ t4 S-.-f - r i - a, i> ■ 
considered by tht,<fe Ifam«l ;' ' ' 

as rather a qu-.-ti ■:.■. ■ _■, ■ reasoB, H 

increases tin- -j.r-- bare ti»- 

velled throngh Sorthem India cann.>t EJl l/> bav« 
noticed whole districts of land a.- wiiii*r a.^ if cA'erwl 
"with snow, and entirely destitirte of vegetation, ik* a 
blade of grass nor a Ehriib to be ^een : this tit^rhai'ju ia 
caused by reh, which is " a white flacmlent efflf^r^siceiioe, 
formed of highly solnble -odinin salti, which are frmnti 
in almost every soil. Where the snb^/il water-l*;^'el in 
Bofficiently near the sur&i% the .-itr'^jg eva|»^>ratir(g 
force of the son's heat, aided by capillary atti»^i<«), 
draws to the sur&ce of the gronnd the wai>T ht/MiuK 
these salts in solution, and theiie compel the waller, 
which passes otT in the form of vapijur, Ui )«ive tiehtml 
the salts it held as a white efflorescence." Tlii^ i« h'/w 
the usar plains, which have existed ff>r c«itnrieM jn 
Northern India, were first formed. In many pW^eti the 
salts on the sor&ce — the process hanog l»een g'Atig tin 
all through the hot months — are quite deep, aiwl th« 
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ground is nothing but a bare white wildemeBR. The 
canals given to India under British rule are now said to 
increase this evil ; and while they bring to the dry and 
barren tracts of land inundated by their means a 
flourishing and luxuriant vegetation for a time, before 
a few seasons have gone by reh makes its appear- 
ance, and the good done is quickly undone, "the last 
Btat« of that land being worse than the first." Canals 
pass floods of water over the soil, and it gets thoroughly 
Boaked, to say notbing of the percolation from the 
canal ; this has in many places, formerly free from 
reft, now so raised the subsoil water-level that the water 
containing these injurious salts is brought, within the 
action of the sun, and land which was once prolific and 
from which fine crops were obtained, is now covered 
with this white efflorescence and become barren. 

This effect produced by canal irrigation has beeit 
observed for years along the banks of the older canals : 
but now it has spread very generally wherever such a 
method of irrigation is pursued, the result being^ 
an evil of rapidly spreading magnitude. In the 
North West Provinces in Oudh and the Punjab, where 
the soils contain a very large admixture of saline par- 
ticles, the reh increases with marked rapidity, the 
ground each hot season becoming more and more 
overspread with its destructive covering. Along the 
Western Jumna Canal thousands of acres are so sterilised, 
and in the country irrigated by the Ganges Canal the 
enemy has made its appearance. If something is not 
speedily done to check the advances of reh, much of the 
land now yielding good crops must become barren 
wildernesses, devoid of even a blade of grass. 

The evil is no slight one to grapple with, and com- 
mittees on Teh have been held to consider how best to 
counteract it, or rather to prevent it altogether. Sus- 
tained and careful cultivation may do something towards 




•coimtiy tae 

pBitides wilk i 

Well iiiigjt>Mi s s ti WT 4 

IrrV F^r, r-- "1 '--' - . x- t; ^- . r -.- .r/t 
ifwellfl ooaU he ■rfiyTi I nt w^ty bd^ •&« MSb« 
«iiltiTator wchU ikk » ii -i^ «ur,* i/ yr**^* ** i«u^ 
he is no* x*•^ ir^^.^^t'srjj inntu. ivi-r"" ii-iirt r*;! wjiw 
is a aep ganged : tms :f ixrriui v— j>^'5' »t>:^» '^"t^, 

to those Jhf^p^if »»ui* 'JL '.I.^r' AO/'j'.. '.'.t^.r- irni\i 

lesseoed or arfiiHiiJ^ naW: Oinijir m^^ tiu', isa--"^ .j«*» 
a great deal of ?>.« liiiEir w tj-n** i~j!^.fi ^'- imiAu 
can onlj be d<ib*r '.a t si^s^ •^p-_ iiui -:>^ m iw» 
^uesticmai4^ rtsoLr.* Kiyir *ji^ iirir 1*n*»!^J':i•l •^'•f'.^ ■/ 
watering diT Jsaidt iasi^ T.jri wt inr r.*^!--r"'/^V/t 
is applicant wi**T*T^»r »-ir.*s- -sa. i* i/iii*t a* * *■»»*»«- 
able depth. I iarr* t«Kt r^ *5i'j>;l.»ni- i^aryj^ •4-*)4. 
mjBelL A perfc«-jT- isrjt ur ■/ jp'/uwt '^iiU^, ly 
coortesy a ^u<l>a. ■ria'a «icT'jmrt»*:t -ni^ inri.?}<w/r «►«*- 
Tthen we t/y>k r_ 2 vr ■/ &^-*^?- iaj/-j«^>>^ « -t- ■>!? -i/if 
in less than ax sujoriut j" -.^^fxai^. t twi— ■/ .i.j^i^^c/j, 
,and we had EaijEiatt; syjfx f^^u' ir '^r-ut.-Hiu/ <<i' i^^ 
■only gtoie iiJO/j fAX n^5» •juar.^y* ji Vm*- -wi *'/♦'-* ',^ 
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vegetables, grown chiefly from English seed, close 
hedges of gyte— a sort of quick-growing shrub like 
privet — masses of flowers, melons, and cucumbers 
growing in the greatest profusion, to say nothing of a 
small plot of maize which presented a perfect picture j 
and all this done with only one well, worked by i 
pair of hullocks, one on and one off, from the e 
dawn till darkness set in. This well was not one of thfl 
latest fashioned ones, but simply an old cnmhrous affair 
on the old Persian method, little chatties, world 
round a wheel and emptying their contents : 
trough, as they came to the surface, the old familia 
dhail plodding patiently round in a circle with its eye 
blindfolded. I have heard since we left the station 
that that garden has lapsed again into desert, the whee 
in the well no longer creaks, and all is as bare and ari 
as when we first went there. The well process of invigo 
rating land is slow compared to the canal system, hut it 
results are certain, and far safer than a too rapid and con 
tinned soaking of the ground. If premiums in kind wer 
held out by Government to tree-planters and well-diggei 
or sinkers, India would not be so famine ridden as she ha 
been, and will be unless her interests in purely agricul' 
tural matters are better looked into. A well irrigate 
about 10 acres ; but the work it does is, if the well t 
properly attended to, done thoroughly, and one grea 
advantage is a supply of water is furnished throughoi 
the year, that is if the wells are sunk to a proper deptb 
In Lower Bengal in the Sarun district a system of n 
irrigation has been quietly working for some years witi 
the best results ; the originator of the scheme was t 
eub-deputy opium agent, who took advantages of certai 
rules of his department, so says the Pioneer, to ■ 
stmct wells. During the last five years he has cauE« 
no less than 2,500 new masonry wells to be constructed 
and repaired 300 old ones, at an average cost to tha 
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poverty prevents any EUch work on their parts, 
unless a. helping hand ia sljetched out towards them. 
Irrigation by inundation does not extend beyond river 
basina ; but without doubt it is the safest and best of 
all kinds of irrigation, being the most, natural it makes 
the summer crops almost a certainty, and if it last 
lunger than usual brings on the winter crops also, 
though it too has it drawbacl^, and sudden rises and — 
floods often sweep away whole villages, sometimai 
entirely changing the aspect of the land it has swepA 
over, and leaving behind it a scene of desolation i 
acres of sand ; the ground, however, does not, as in 
case of re/t-covered land, lose its fruitful action, but in 
time becomes clothed with even a more Imuriant vegeta- 
tion than it had before ; the process of the restoration 
of the agricultiu^l capabilities of the soil is in these 
cases gradual : first comes a thick grovrth of tamarisk on 
the new sandy surface ; then this ia cut for firewood, 
and ploughed fields take its place ; ploughed fields turn 
into fielifi waving with rich crops ; and thus to all intent 
and purposes new land exceeds in productiveness tha 
the floods have washed away. So much for Nature^ 
restoring procesaes, which we have tried to improve o 
Whatever system is pursued, canal, well, or th 
natural process, — irrigation furnishes employment fo 
thousands of natives, be they employ^ on publi 
works, as in the case of the construction of large canab 
or in the labour of lifting water from wells and guidinj 
it over the land in trenches, or in planting river sidef 
and taking up fresh land in sand deposits left by toi 
rapidly rising rivers, they have at all seasons of tb 
year work found them, and irrigation must be considerej 
to them in the light of a gigantic industry, and on 
which is likely to continue increasing year by ; 
There is a move now in the right direction : eai 
writers, men who know India well and understand he 
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.-veedB, have taken up the matter. I can only wuh auch 
.men God speed, and hope that they may hy iffrnixltrrit 
effort, and unwearied importunity, g>iin fur Indin wluit 
uduring our rule she ha» always, failherto, waiiti^l, — n. 
rweil-regulated system of Agricultural Kducntum, L'dIjI 
,8lie has that, no lasting good will be really done. IrngUf 
tion, model farming, geueral farming, ar)M>rii:ultufi<, 
(■cattle rearing, including horse breeding — mining oiul 
;_general conunercial induKt.riea — all need afoxtering bvlp- 
ing hand ; and until that aid is thoroughly given, with 
no half-hearted, half-handed measureit, the vaiit 
Tesources of our Eastern Empire will never be under- 
stood, or appreciated, or made as much of as ihey 
jphonld be. 

t 
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CHAPTER XVII. 



IVORY. 



The best ivory comes from Afirica, and is of closer 
texture and not so liable to turn colour as that brought 
from the East Indies. The Western and Eastern coasts 
of Africa, the Cape of Good Hope, India, Ceylon, and 
the countries to the east of the Malacca Straits, are 
the chief marts from which it is supplied. 

The following is the quantity of unmanufactured 
ivory exported from British India in the last five years^ 
at its estimated value : — 



Years. 


Quantity. 


Value. 


1874 

1875 
1876 
1877 
187S 


6,936 lbs. 

8,288 „ 
12,300 „ 
10,731 „ 
11,211 „ 


^2,295 
3,918 
6,947 
6,256 
5,665 



Each male elephant, when arrived at maturity, has twa 
tusks, hollow at the root, tapering oflF gradually towards 
the tip, and of various sizes; the colour outside 
yellow, sometimes quite dark brown, inside white. The 
best tusks are large, straight, and light in colour, and 
should be free from flaws, not too hollow in the stump^ 
but hard and thick. 
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In trade the diSereDl classes are diAmgoiiiud into 
first fiiirt, second, third, foorth, and fifth mtM, tiie 
veight \'arving bom 70 Ib-^. and opwardi in the fint 
Bort to ]8 or 21 lbs. in the g^h fwt. ThMe todu 
ffeighing less thao 18 lbs. are terroed ** Scrivtlkw" and 
ue of the least ^-aloe. 

The Loudon ivory sales take place on the foartfa 
Wednesday in Janaary, April, July, and Ortober, 

Ivory is chiefly need in Engird for th^ handlM of 
knives and billiard balls, and in the tnann&ctare of 
Damical and mathematical in/tran^atu, rJieMnseo, toj^ 
and plates for mini;itnre^. The t.Tiineiie axf the beit 
and most delicate workers in thi# material, their irofj 
maxket is chiefly eopplied from Malacca, ."-WD, and 
Bumatnt. 

Col.PoI]ok,in hie "Sport in British Btjrmah,"d««mbe» 
very particnlarly the elephants fonnd in tfiar. ooantij. 
He divides them into two vari«t»e«, G'M/itd(M and 
Muchnahs, the fonner po«aewing large tmnbi,that in 
the males, and the latter having n'me, '«■ onlv nidirn*-n- 
tary ones. These two kindr, he sayif, rar'rly h'lM 
together. The muckriah is styleH Itt>k!ei*, hot it ix 
not so in reality, as it has sh'»rt p-ljarj* tui^Jw (ike tli/o* 
of a walrus growing downwards, with whi'.-h it (3in iti&'ui. 
very severe wound*. It is a fortanat*; thing iliat feriMle 
elephants have onlv mdimentiirv turkt:, 'if thii: nohl'; 
species would have long ago been exteriniriaiyid for tlu; 
sake of the ivory. 

In 1867 the imports of elephant >■' teeth nmonnUA t>» 
10,343 cwts. that is frf/m all the various r/iarli^ from 
which ivory was imported. The average wejgfit of a 
task is about 60 lbs., so that thi^ '^eyear''^ imjcfrtat ii^iis! 
would represent some ISj-^OfJ tutb-, or the fcbujghti^r of 
about 9,500 male elephants, S'/irie tuj-ki- are otxained 
by the uatnral deaths of the anirnaJ, and the i-hort«:r 
tusks are procured bom the walrux and the r/mch/iali. 
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elephant. The tusks of the African elephant are 
much larger and of course weigh more than those of the 
Asiatic species. They grow in some cases very long, 
the growth increasing with age, the increase arising 
from circular layers of ivory growing from the core on 
which the tusk is formed. In some cases tusks mea- 
sure from six to seven feet, sometimes as much as nine. 
The largest ever known was sold at Amsterdam, and 
weighed 3501bs., which seems fabulous. The tusks even of 
the Asiatic elephants are frequently so long that those 
of the domesticated animals have to be cut, otherwise 
they would become inconveniently long. The operation 
is performed with an ordinary saw kept wet by a trick- 
ling stream of water ; sometimes in young animals, the 
tusk bleeds after the operation, in which case it is 
covered with some astringent adhesive salve, to prevent 
the flies attacking the place. 

Ivory often becomes a yellowish brown from exposure 
to the air, but the colour can be restored by bleaching. 
Ivory can also be dyed nearly any colour, takes a good 
polish and admits of turning. 

For the twelve months ending December 31st, 1879, 
15,785 cwts. of elephants' teeth were imported, valued 
^t £688,590 ; and in the corresponding period of 1879 
.9,312 cwts., value £392,943. 




CHAPTER XVIII. 

MINING INDUSTRIES. 



The coal deposits of India are chiefly confined to a 
belt stretching from close to the Assam frontier sonth- 
west to Bombay, covering nearly five degrees of latitude. 
Towards Tenaaserim this extensive basin becomes nn- 
promising, and entirely disappears south of the Kietnah 

Dr. Oldham, when he wrote his report on the Coal 
Deposits of India, — for he did not deny the fact that coal 
fields or basins, some of considerable extent, existed, — 
threw cold water on any Government scheme for its 
working, by speaking unfavom^bly of the quality of 
Indian coal, and also the quantity, which he did not 
think would prove sufficiently assured to justify any 
outlay of Government money being expended in work- 
ing the different basins. 

Happily for India, future investigations have proved 
that coal of very fair quality ia to be found, and, for- 
tunately for railway use, the most workable coal is near 
the Calcutta and Bombay lines ; for coal in Central 
India promises very fairly, and there are very many 
districts yet to be investigated of which report speaks 
highly. Most of the coal yet produced has been 
obtained from surfece workings, and open quarries 
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The East Indian contractors used a good deal of tiis 
coal when constructing their lines, we are told ; but the 
difficulty of carriage and the want of roads prevented 
the mines being further worked. Mr. T. W. H. Hughes 
haa a paper in a recent number of the " Records of the 
Geographical Survey of India," on the statistics of coal 
importation, which is extremely interesting. He points 
out how much the annual consumption of coal for sea- 
going, and war-steamers, railways, factories, &c, hii-i 
increased within the last few years, having grown to 
something between 900,000 and 1,000,CXK) tons, of 
which about one-half is foreign coal. That this should 
be the case, when coal is really to be obtained in the 
country itself, is a matter for deep regret ; but why 
it is so, is because of the very heavy burden of 
charges imposed by land carriage and freights on 
the native product. The three chief coal-mining 
districts are Raneegonje, Karharbari, and the Wardha 
valley, and these are so situated that the coal by the 
time it reaches a port for shipment has its prime cost 
doubled and trebled by the . railway transport alone. 
When the price of native coal is lowered by other lines 
of rail being opened, India will probably diminish her 
importation of the article very considerably. But until 
the price of transit is lowered by competition on 
different lines, this happy state cannot be expected to 
arrive ; and the increase in the quantity of foreign coal 
brought into the Indian market will go on increa»- - 
ing. In 1853 the coal and coke shipments ' 
India were 43,562 tons; now they reach 609,73* 
tons. Bombay is the largest consumer of import 
coal. In Bengal a good deal of the coal of 1' 
country is used, especially the produce of the betti 
seams of the Eaneegunje and Karharbari fields. 
coal industry in those district* has made during the las 
qaarter of a century great advances, and now givet 




307 

employment to between 50,000 and 60,000 people, to my 
nothing of the familicB depending on these miners who 
have steady work In the fields. The " output " 
of the Indian collieries has been estimated at about a 
million tons each yeai, and probably this is no over 
statement, as the returns are mostly of the larger coal 
or steam raisings, the smaller rubbles and screenings 
being in very many instances not included, it being 
very difficult to arrive at. any real estimate of the out- 
turns from the Indian collieries as they are regulated in 
great measure by the orders they receive to execute. It 
is to be hoped, however, that better and more reliable 
Btatiatics will be ere long available, as the I^ocal Govern- 
ment is exerting itself on this head, and has called for 
returns from every colliery in Bengal : these returns if 
regularly given will supply the information respecting 
the labour employed, coal produced, general costs and 
so on. This industry is one which is most important to 
India's future, for the value of coal to her is yearly 
increasing, and must as she developes more and more, 
continue tj.> increase in proportion. The railway alone 
will use up the greater portion of her native produce 
even if the mines give a larger out-turn than they do at 
present. 

In Burmah coal has been found in various parts of 
good quality, but badly situated for working with 
regard to transit. 

In Beraz, a very promising coal-field, interstratified 
with iron, has been quite recently opened. Mr. Cairn, 
in his " Notes by the Way in India," published in the 
Nvneteenth Centwry, draws attention to them, and men- 
tions that the iron was considered by Dr. Stenhouse to 
be as good as the best Swedish. A railway is proposed 
to open up this country, and connect its capital with 
the Godavery. This would be of immense advantage 
to this coal basin, as it would give it an outlet at both 



208 MIKING INDUSTRIES~CO^ 

ends. The nearest coal-field to Hyderabad by rail 
being some 940 miles difitanf, and the proposf 
line would open a coal supply within 150 mil 
which would he a great adv-antage to us, as well as 
the Niaim. Bombay and Madras both draw their 
from England, or at all events their chief sii_ 
Encouragement to coal-mining should be given all oi 
India ; in Bengal the increase of the collieries thi 
afford employment to thousands of men, and help th 
to earn their own livelihood. "The development 
Indian coal-fields and the cheap distribution of coal i^ 
in the opinion of the Public Works Department of 
India, which in 1876 published a paper on the subject, 
one of the most important questions pressing on the 
attention of the Government, and no efforts should be 
spared to attain this object." 

Proposals have lately been made by Lord Tweeddale'i 
company to work the coal-fields of the Punjab. Cof 
mines in Bengal pay a small royalty to Government ( 
the gross out-tnm, and this company proposes that 
concession should be granted to it extending over 
hundred years, to work all the coal mines in the Punjal 
"the would-be concessicmaires paying a royalty 
sales," the same terms being also conceded with reg 
to oil-springs. If this agreement is come to, the o 
pany will probably commence working the old mini 
near Pind Dadun Khan in the Salt Range. TT 
coal was tested in a satisfeetory manner in 1864, 

Directly any decision la arrived at, that is if the e( 
cession be granted, a properly qualified mining engini 
would be appointed by the company to examine aJl 1 
likely localities between Mukkud and Dadun Khan ; a 
if coal is found in large enough quantities to rej 
working, a fortune would not be very long in beul 
recognized by the company; for the railway, which i 
rapidly extending in Northern India, has a steady 
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and peacocks," as we read iu the Bible, and even if 
Ophir was not in India, there is no reason why it ahoald 
not be a shipping port for that country, in which case 
it might well have been in Arabia, as many writers 
suppose. That gold was found in India at a very 
early period is certain. Profane writers allude to it. 
Pliny and Herodotus, besides many others, indeed 
many of the so-called fresh discoveries of gold deposits 
to which attention has so lately been drawn, appear to 
he in very much the same spots history points to as 
containing the auriferous stone. 

The old workings thai have been found are mostly 
shallow ; and pro^bly though all the surfece gold was 
removed by the natives in their primitive way, much 
gold yet remains to be found when deeper workingis 
resorted to. 

Since India has been a British possession, her mining 
industries have unfortunately been allowed to lan- 
guish. As with coal and iron so with gold. Her rich- 
ness as a mineral-producing country every age has borce 
■witness to ; hut little has been done to develope and 
make the most of those riches. 

The gold-mining in the south of India has, however, 
at present decidedly hopeful prospects; and Mr. Brough 
Smyth's reports on the " Wynaad Gold Fields," whi^~ 
from time to time are published, give every encouia^ 
ment to the hope that there are palmy days coming ll 
Indian gold-mining. ITie various reports are ' 
lengthy to quote in full. But from them it ' 
found that at " Wright's Level," " Skull Reef," « Cavd 
Reef," the reefs in the neighbourhood of Devald 
Ettacul Reef and " Needle Rock," auriferous qui 
has been found of different degrees of richness. 

" The great thickness of many of the veins, " ', 
Brough Smyth writes, "and the formation of tH 
country which is such as to admit of the quartz being 
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1 milled ecoDomically, in deep dafis, no bea^j e 

I tac the dramage of the raiacfl being neee»iayj 1 

! betaken into ocmsideTatiaa whai the nuntber nTiecA i> 

^ looked at, and an i-tim^tf of the aanSeroa* i CTOw e w of 

' &e district has to be made." 

The'' Skull Beef"haaagnattliickDeHof^Brts;m 
wme places '' it meamres Coaileett feet frmn me hu^ 
^ wall to a mas of fioeling rock (eaaotry), hnttlie 
fatal thickne^ has not jet be«i auenaioed. Tlii* nef 
Jbae been tested in fire rertical mxiitmf,, and the jitUt 
per ton of 2,240 lb. in each etteti'M are ^at«d in the 
rep.3rt (the fourth), the revolt Ebowing that ilie stone in 
the fourth section gave a belter vivM than the othm^ 
and' OD this line being traced nunhvanl* along the 
strike stone was obtained vhicfa jietded a> theiateof 
1 oz. 4 dwt. 5 grs. per Ion. 

In iheiie districts the remain-? of ^hsllnr woria^ 
before alluded t*-. :[-."■ ' '; • ■■.r-i fbandin 

mauy parts, it h- ; • -raa exten- 

sively carrieii ■ j. lemselvei, 

and io the soils containing the dii/r-iji ami 'l^ritiu <4 
the reefs. At first the discoveries made by 3Ir. Brijugh 
Smyth did not attract much attention, imt lately cm- 
sideiable entbiLsiasm haf been eipret^^ed in larioiu 
quarters on the subject -A Indian gold ; and n*<t only 
has a commencement been made in the Wynaad, ]jal a 
company is started, and it L- said with the full capital 
jubacribed, with the intenti'in of opening up the Colax 
Selds in Mysore. This cwnpany is cjmpoKed of 
foreigners, report says Frenchmen, the CrfAU Fmuner 
)f France, backed with enono'^tu capital, at )«a«t so 
ays the Sovih of Irtdian Otjf-rv^ in drawing atten- 
ion to the mmonr. " The amount of five millions, guar- 
mteed and set aside, has already been placed " (I (jnote 
rom the above authority^ " Uswajda opening out the 
A'^ynaad, and they are in treaty, we believe, to buy up 
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the concession of the Colar conceseioners. If it is tniBl 
that foreigners have walked in while English capitalists 
were sleeping it serves us right. Many attempts have 
been made to push the thing in London, when either 
distrust or disinclination caused hesitation. The terms 
offered in London have been most liberal, and subject 
lo fair teat and trial before concluding a bargain. And 
now the time has slipped by." 

The Alpha Gold Company has once more a prospect 
of recommencing mining operations ; " arrangements 
have been made with the Foreign and Colonial Tunnel- 
ling and Prospecting Company, Limited, which has it8 
bead quarters in London. This company possesses 
patents, plant, and machinery, and a skilled technical 
staff and organiifation specially adapted for the working 
and developuient of niines." Under their auspices and 
arrangement this Alpha mine, which has hitherto beeu 
anything but a success, may possibly be got into paying 
and working order. The original shareholders start^'d 
the mine with too little capital, and came to a standstill 
for want of necessary funds. This new formed company 
will start with a snm of at least £37,000. In Mr. 
Brough Smyth's report, respecting this mine, dated 
Feb, 18, 1879, the causes of its failure are clearly stated, 
mismanagement appearing to have nearly as much to do 
with its position as want of funds. The gold found in 
Wynaad is very fine, so fine that special machinery 
mnst be made to crush the quartz. It is for this reason 
that no " rush " to the Indian diggings has taken 
place on the part of gold miners; for the gold 
is not of the alluvial kind to attract the ordin- 
ary digger, whose sole capital is probably the pick 
he carries. To obtain the Indian gold in the quartz veins 
of the solid rock requires machinery, machinery require* 
capital to work it, and even given the machinery and 
the capital to keep it working much skill is required to 




mOljtobef 
settled the 
A shadow of d<,Nilx. 
they sAj thxB anytkag «f (i 

Ausdalia <t)oth hamg we^mmtm «■■ oh csaiBry ai 
Itsiriddn^inns); h* ifcgy ■!■ w^g mSA Mr gjiiy J 
thinkiiig thai aa br a*!"' —■■•----- 
I'Wjnaad prapecXv-CBCy 
I jjives good uidii»ri«aM ti t 
^vonraUe or hopeU a* tkc pm^otaW^ 
India can Dercrfae a HBiag m^Mtjb ttc iSBvvBw 
LAostnlia ia, far tke fawa kAae <ilfj, Aa to «■* 
^quaitB gfdd c^Mtal k a Mac Mi •■•, m4 alaafeaoMM 
I^Jt is impo!»He tn A ■ ■ Jwgal T igjym t Ac MHrtll^ 

kndjiiTj.i ■ ■ TjfktciLwl 

over the minerals f-xn^ '«. tij>re ^Zm-I'^ Mr. ijea^ 
says, " India can nevw 1* isk^ A.^Mrri-Jt. ■p^x.-.a^. •'i^rrt; 
are no miners' ri^ts." N*-: ^Vj ii;^.!^ ^M 
digging a pixtfes^jD, nwi ^usi r.'j r. -i^j ,vi*- 
lihood, will nfcTer ^» ia*j yrj^^^rf, ;i i •r>ub' 
try where there are a> nm^iii^ f*«-.uEr>«i* «ditf>r*'!T, 
Government, people say, »!» «/* r,- .a.ji»s; v, fyi::^^ 'm 
the subject, has really tn, t^i/tJi i/Ct r^se.'* '/ f«'.5«ry 
in the aahferooa region ; x'l^n^i rt^^r r'.}^::* wiii 
probably be aa^eitt^J, wfckt »0 '4i*sj -^ •£>-. ■j-.^naitMt 
as to it8 right to d^maiid piyn^Ht-. '^ tt^ie^- ifA^i^A/ 
hereditary propriefjT! tuwiAT tbt wiafyi: jwj-J r-,>«, '>y 
ordinary lyots, in respect 'rf g'r>i ir^^, ;i ',->r> jW^t), 
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or sales made of auriferous tracts of Government land." 
Of course Government will have to protect itself against 
loss if the Wjnaad goldfields reaUy succeed. As if 
people were attracted in anything like a rush, which is, 
for reasons before stated very unlikely, the expenses 
entailed by such proceeding would be considerabie. 
Before decided steps are taken a distinct policy on the 
subject of mineral rights and royalty with reference to 
the peculiar condition of the Presidency, must be laid 
down. Permission to projectors to prospect over the 
assignment of a definite area, would doubtless be and 
has been given : while the final decision as to the terms 
of rent and royalty are pending : all this the report 
clearly states, as also "that the Government of India 
have determined to appoint a competent mining 
engineer to examine into the whole question of mining 
in Southern India." Landowners will naturaJly do ail 
in their power to keep the working of the Wynaad gold- 
fields as much as possible in their own hands, and pre- 
vent the development of the auriferous tract of land over 
which they have private interest by any outsiderfl, 
arguing, no doubt, that the mining rights are theirs 
already. But it will be a difficult task to raise capital 
to privately work Indian mines, and the fact, of com- 
panies having already been fonned is enough to show 
that private capital was not forthcoming for the venture. 
The working of mines in India would be a more difficult 
underta,king than to work mines in other countries ; the 
want of skilled labour would prove at first a serious 
obstacle, and though by collecting such labour from 
afer the work might proceed fairly well, the expenses 
entailed by such a system would very materially lessen 
the gain. The gold-mining industry as it progressea, 
and now it seems in a fair way to do so, must become a 
less particular and more general source of benefit ; and it 
is just this which at first led the land proprietors to 
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hold out against foreign capital, and eadeavnia totiuow 
cold water on the gpeculatioa. Bnt to vodc Indian 
gold mines capital mu$t be fortbcoming. and if private 
enterprise could not fnmidh soffident, fordgo capitalifte 
natorally stepped in. 

Whether foreign or coantiy monty is embayed, the 
result to India can only be a good one. .More hbonr 
for her huge popalati<Mi, eonseciumtly a better livdibood 
for them, and les» dread of porcrt; and rain, and a 
a general stimulus to trade vhtch must directly or 
indirectly affect the whole Empire, increanijig her tnde 
and conseqaently her progperily. 



There are abundant stores of iron in IiuhiL, wiaA till 
of comparatively recent date have been much ne^ected ; 
bnt which only need c^tal to prove even more vain- 
able than the working of (he anrifeTooK atone of which 
we now heaj so much. (See " Gold."; 

Capitalists alooe, howevf^r, are lilc-Iy to make th'; 
ntilisation of Indian iron wfjrks really pay. And it in 
to be hoped that the Government of Bengal will be able 
to render some eubstantial aid to the " Bengal Iron 
Company," and encouraging it by such aid establish its 
position in the commercial world bey*md any pi*Bsibility 
of doubt. 

It is a notorions feet that India's iron trade is, oon- 
aidering what vajrt beds she has lA iron ore, in a atat'^ 
most discreditable t/j the administration of the erapir'f. 

Iron is found in many part* of India ; large deposits 
have been discovered in the Central Provinces, Simla 
Hill estates, in the Xerbudda Valley, in Kumaxj?;, 
Bimdelkund, Berar, Salem, Chandar. In Salem, >Ir. 
Blandford states, the supply capable of being obtained 
from the beds there Is almost inexhauirtible, the beds 
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are from 50 to 100 feet thick, the outcrop of whict*- 
may be traced for a long distance : " One forming th^^ 
ridge of a hill 1,500 feet high and four miles long, and 
another place he mentions, near Salem, where there ar3 
five bands nf magnetic iron from 20 to 50 feet in thick- 
neaa, which nm romid a hill four miles long. The 
Lohara, near Chandar, iron-ore ia said to be almost pnre, 
yielding to assay 70 per cent, of metallic iron, 

A writer in the Indian Agriculturist, in writing oi 
the Simla iron, says it is found chiefly in the " British 
tahsil of Kotekhaie, and the native states of Bissahir and 
Jubal. In Kotekhaie the mines are situatod on two 
different momitain spurs close to each other. The first, 
known as Moltann, is near the village of Trola. The 
second, called Tumbaran, is at the foot of the village of 
Degwari Jubal, This iron is procured in grains, like 
sand, from a micareous schistose matriz,thickly encrusted 
with small imperfect garnets. The ores yield magnetio 
oxide of iron as follows : — 



This difference, though, does notprove that the latt^ia 
richer than the former, but more likely is owing to the 
Tariableness of the specimens. The iron ia smelted in 
April to May, after the snow is melted ; and again fiBin 
September to October. These mines are worked by run- 
ning a horizontal shaft, only three and a half feet in 
diameter, into the side of the mountain. The schistose 
matrix, containing the iron grains, is brought out in 
skins, reduced to a fine powder, washed in the stream 
and the grains of iron smelted. When reduced to small 
pigs, it is again put into the fire and hammered until it 
becomes malleable. All these processes aie performed 
on the spot. The furnaces are nothing more than large 
clay crucibles, about three feet high, not unlike cone^ 
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It is cocader^d than u- '.cr.2iii uu» natin/t i^ luf jtvl, 
two maonds of dorcirau urt ii»^j>:«tftL-7 ',i mvuu'^ r^ ^t- 
manabctare, thentun^ liie SL/i'A- .luaiuutit ^ )>if tfuu 
eaid to be fvodncbd fr<c«b '.£i>;«>: aiiiiuiJ.'i, «'nu» i^Wl' 
maunds of cbarocal vjtUd 't>t rvj-iux'tL, ti.''-i mvUiC 
represent at Itaa ififfft lummot 'Y »'j^yL. -^Ljtst. ** 
2,000 trees. At this iact.e Tij* »,*i ■/ 'j^njirtiai^'J^ 
forests is going on, withMS amj ti;7..>ni9r -pf.nit asai^- w 
reboise them. There beht^ lci<i»: -jt H', ix'^ «i^«(' 
vifiioD aroimd Kotekhaie th^ daBK«3U» -.^ tf's^st ^M« 
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on without any proper discrimination, which with i 
resident European forest official would not be the caae, ai 
the trees would be thinned with greater care. That therflj 
is plenty of iron to be obtained from these diatrictB forB 
the trouble of working is certain, only skilled European 
superintendence is required to make the moat of it. 

In Gwalior, too, there is much iron ore found and of 
good quality ; in this territory between Lushkur and 
Seepree there is an unbroken bed of brown hematite, 
which is the richest ore in the world. The bed 
est«nda nearly 60 miles, and the ore yields 75 per 
cent., even under the unskilled methods of native 
working. Charcoal is the fuel employed here also by 
the natives. Under a better system this iron would 
imdoubtedly be the best produced in India. Even 
native workers in iron prefer it to that obtained from 
any other district. 

The Maharajah Scindia has frequently had his atten- 
tion drawn to the extreme richness of his territory i 
iron-ore, and from time to time has stated his intentift 
of working it himself. A native's idea of time la, hon 
ever, very vague; to-morrow, being ;the time usoall 
fixed for commencing any undertaking, — the to-mof 
TOW for that particular business never arriving. 
Scindia really did advance money t« an outside a 
turer to begin to work his iron-mines ; but the mone 
appears to have lieen wasted, and the workings abaB 
doned, or rather never properly commenced. The rat 
wealth that would accrue to the Maharajah of Gwali<n 
if the fron mines in his dominions were really proper! 
worked, can scarcely be over estimated, or the goO 
such an undertaking would do to the people not only i 
Gwalior, but all over India. 

Every year India feels more and more the want < 
her natural mineral resources being more generall 
opened up. She wants iron, malleable iron ; and as he 
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yields a steel of tLe -rfrj tiifur. vta.ji. 7'r, • ^■/•^^mt 
is a great ^«in:ii&- mfryr^ra^T!,- .a ';;•* vj^ t}f»^u -4 
" first prodocii^ cait; ifx. kuc -i^^ 'j-ja. >*!?",• t^ ~ ,■*-// 
malleable iroo by pndd^m^ ;' ^u: m Vr '-«'a;^ "ji-m i^^ 
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process to perfection new furaaces of peculiar constmo- 
tion are required, it will be scime time, in India, before 
the new system can compete with the older and more 
laborious one. 

At Wardah, though the iron-ore is of the best, the 
limestone and coal both good, the results so far have not 
been ao successful as those of the " Bengal Iron Works 
Company," though they have to contend with inferior 
ore to that obtained in the Ceptral Provinces. In a 
recent report of this company it is stated "that the 
output of the first furnace belonging to the company 
increased from 863 tons in the first half of 1876 to 
3,577 tons iu the first half of 1878, and that the demand 
for casting has grown so rapidly that the foundries are 
now able to use up all the produce of this furnace. The 
company, though apparently flourishing, is not yet in a 
position to pay a dividend, having rather difficulty in 
obtaining money to extend the works, as it is necessary 
they should be by erecting puddling furnaces and roll- 
ing mills. 

Petroleum, see " Oils." 

PRECIOUS STONES. 
DIAMONDS. 

This valuable stone has been known from the remo- 
test ages. India has been especially prolific in these 
gems, her diamond mines having long been famous, 
more so in ancient days than at this present time. 

From Pannah or ■ Pumah, supposed to be the Pa- 
nassa of Ptolemy, the capital of the diamond district, 
the Emperor Acbar is said to have drawn eight lakhs of 
mpees annually. Pannah is in the Bundelcund di^ 
trict of Allahabad, and it stands on a rocky plain above 
the Ghauts. It has nmnerous temples, in one of which 
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miles north west of the jaaetifja lA the bi^auHii tuul 
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Krishna rivers ; alao at Colore, on the southern bank t» 
the Krishna near Condavir ; and many parts of Golcondi 
have at different times been prolific in these stones. 

MoBt Indian mines now, however, are of but littl" 
value, compared to what they once were, though the^ 
are still found here and there ; in Sumbhulpore, for 
example, where the diamond-washing trade is hereditary 
in particular families. The lustre of the Indian 
diamond is greater than that of the Brazilian, and the 
8'^nes which were found in years gone by are brighter 
smd of greater value than those now from time to time 
found. 



These at«nes are also found in India, but more fre- 
quently in Ceylon and Bnrmah. They rank next to 
diamonds in value. The red sapphire, or Oriental ruby, 
is not found in any considerable quantities anywhere 
except in Ava. From time to time sapphires have been 
foimd in India, hut not to any great extent. Bnrmah 
exports annually great numbers to England and the 
continent, but they do not equal the stones found in 
Ceylon, being lacking in light, and colour, and looking 
at night almost black. In Si am lately valuable a^ 
phire mines have been discovered, and a rush of 
Burmans and Shans to them has taken place, many 
valuable gems having already been found and sold for 
good prices. 



These precious stones are found in India and Ceylon, 
besides many other places. The oriental amethyst, Mr. 
" lanuel says in his " Diamonds and Precious Stones," 
■eally a ruby or sapphire, possessing an amethyst 
3ur, which may be distinguished from the ordinaiy 
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haes; those called cornelians are black, white, anil 
red, in shades firom the palest yellov to the deepest 
scarlet. 

TDSQL'OISE. 

The Indian tnrqnoise is held in high estimation, 
The stonea appear to be very frequently found, as many 
natives wear them as ornaments. Near Mooltan a great 
number are found, and very fine stones I have seen in 
that neighbourhood worn by natives. My ayah wore a 
very large one let in to the bone of her nose. It ia 
wonderml what very good gems you often see worn by 
quite low caste natives, only they are generally bO 
roughly and commonly set. I have seen fine mbies, 
turquoise, crystals, and even diamonds, amethysts, and 
emeralds worn by native servants. They put all theit 
money into silver or precious stones, and wear theffl 
constantly on their persons. 

There are turquoise mines in Persia, which I believe 
are the only mines said to furnish real turquoise ; but 
I have had some very fine stones shown me which 
were said to have been found in the Punjab, 

ONYX. 

The Indian onjfx, which is supposed to have been tha 
ahokavi of the Jewish high-priests, was found in a 
chain of mountains corresponding to those called thft' 
Balaghaut hill. These stones are really a species of 
quartj;, and are composed of flat layers or bauds of chal- 
cedony, of different colours, usually brown and white 
and are often used for cameos. 

LAPIS LAZULI. 

Some writers consider this stone to have been the 
Bapphire of the ancients. It is found in many parta of 
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Hie Cejlon peanb onK ^ suanauf^i. ^\ni^ ya^ 
lu^ they can faanEr Ik: <iratfii6*7»iC » w. ixidiisb 
indiirtrjr. Peaib are. 1»«;?p¥c fr^^iit^arjj jv»utt^ 'a ^ij^ 
]iidian coast, at TutiiDorKn is tzi^ iir«rjii«^ iff Tix]Xi4rt:^*r^ 
on the Cnromandel eoa^ and rL <r;::f^ ysaf^A^ hi]r. rsmf^ 
CSeykm pearis bear odTtb^ p*?^. aoii «r»r -r^ iiir,M: t>iuu^ 
in TCngUCTwl- A nackjaffir rfCi'rri'.c yasrik ♦aut'j'sr •-wa. 
a large pea is vovtb. lo Mr. M:>.»rri «&; t. f •',»!*- i^TO* V/ 
£300; one wfrh pp^rJ •Irr ^-ivr r' >:*^»>rr* '»^j», 
firom £15 to £2<J. *L-r Juzzrz yi>.r.* 'j^. :^ x ^'. tv,* ** 
a guinea each and thr: ?iii'i..r:_- f.-.c: i», *-. ->. ^j** ■', *^>/i 
pearls, are not ^Atllztii. ••ili-r. *i' -i-", \j^, -'; r-, v^-' 
by the natives as trinrii-ir. TV.-r ja",-"*^ Vr^*- *- *.-r 
seen in Europe rxT-e tL-^: L-b-'ir: , : Iju ?- r /• ^> ^ ' sj 
incomparable. Its w^ri^t ;.% ••^.r?- ir 1^-% '^,ry:*.. vo", /* 
is pear-shaped. It wia^ hT:::i-ir :V.:r, J-^ji. -r f^yy^^ 
bus of Calais. It was •Lotl -t -:;,*: ::,->:: rji:,'* v, v-^v;.-. 
it belonged to Philip IV^ K:l^ A yr/-,::^ v.o-, ,» r^-v^/^^ 
to have asked the man. -H.x -x-.c ;..-, '/x,.'M%^r<^^. 
your whole fortune upon =0 •ii-;i!. i •r.-j-i* T v, »-,.',,', *;.<; 
merchant replied, ^^ti^^T:j^ I 'si:.rrK*:jc •.%> r,/,': r.<;/i 
a King of Spain who would br:;/ it -A zzjh.^ T:..*, ^^,A 
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is now in the possession of Princess Youssopoff, and ii 
valued at 80,000 ducats. 

Numbers of uiitives are employed in these Indian anffl 
Ceylonese pearl tisberiea, and a great many who worl^ 
on the Ceylon banks really belong to the Coromandell 
coast, and to Tuticoreen. Many of the divers arel 
almost black, and are Marwas and Parawas, The B^B 
of Condatchy is the usual place of meeting for thew 
boats employed in the pearl-fishing. The seaawil 
generally conamences in February and ends in ApriL^ 
Each boat carries about twenty men, one half at least 
of the number being divers. In " Percival's Ceylon " will 
be found a very good description of their methods of 
collecting the oysters. The divers are paid differently, 
according to the private agreements they make witb 
the owners of the boats, either in money, or with n 
proportion of the oysters caught, which they take tin* 
chance of opening on their own account. 

The oysters when brought on shore are placed in 
holes dug in the ground, about two feet deep, or else in 
squares fenced round to mark the property of the 
different boats. The oysters are placed on mats, as 
they must not touch the earth, and then they are left 
to rot, when they have passed through the stage of 
decay and are dry, they cau very easily be opened. 
They are carefully examined and generally boiled, as 
the pearls are sometimes foimd in the body of the 6sli 
itself. 

The natives are wonderfully clever in preparing tJ 
pearls, drilling and stringing them. Captain Perciw 
thus describes the machine which is used in drilling,! 
is made of wood and of a shape resembling an obtdi 
inverted cone, about six inches in length and four I 
breadth, is supported upon three feet each twelve inch 
long. In the upper flat siurface of this machine, hd 
■or pits are formed to receive the larger pearls, f 
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East, and tl^ peaii* fr'.m. -J** ?'*Tttgn ■'-off m- ^it^rt 
there in grea* iiaJBii*Tt i.e «i*t, iirt '^w^r yiKrrfAm 
stones, paiTiCTjlariT ^iaixif.siOti. mt* 1*^7 j«*ar.iiii, ii,*^, 
emeralds, apfihir^ ae»>* -riu'ii Hff>: wi^ir ii»3* fa-jm iiL 
parts of India v> le <£*!»■*«; -.£ Tii>3^ aai- y.»2- 5»W/ 
jewellers and dtaWi ii prw^Jia «r.'j!i*^. » hrjtku'tn* 
alone. Wealthy eout^* sa* -ju* fii*:!; jntt-^siw^f -/ 
these Tariooi genu, aati ax*. ■**rj ^^K 'y^-^^ ■^. 
valuable etaoes. To E «^ ^*K *7*». -i» »;»■,.■.•» fuM. 
their jewels by haria; rLeai. *> iivivrnt.-* ■a'-;>iC Ub< 
strong, which ^xk tl* iri-iasw^ >/ 'sj*-. it/M^,, 

The actual ymetaiJ^ 'A ti.it »*aM-'i ysa/-, iuttit^rji m> 
Ceylon were ooQBdetaUT ?r»a«*T 'iiia. Juw; ^**» i^>^^ 
pated. Seven millioDi 'X<AD:<^n »*»* l*«***t, k>if^ii4 
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of about three millions; and had the weather not 
been such as to interrupt the divers it is probable that 
even two millions more might have been lifted. The 
sales realized about 60,000 rupees ; and it is said the 
pearls in the possession of Government are worth at 
least 40,000 rupees. 

JADE. 

A considerable trade is done in jade stones, the 
exports of which for the last five years have been as 
follows : — 



Year. 


Cwt. 


1874 


2.496 


1875 


6,163 


1876 


2,341 


1877 


4.076 


1878 


3,565 



CORAL 



Is procured from the West Coast of Sumatra, from 
Singapore and India ; but not in very large quantities, 
neither are the exports of much note. 



SALT. 

This necessary article forms, as my readers are doubt- 
less aware, a very important branch of Indian conmierce, 
and is one of the three chief sources of Indian revenue. 

The tax on it is the only one which directly afiects 
the lower classes of the population; but the recent 
reduction in the rates of salt duty in the Bengal Presi- 
dency, and the new arrangements respecting the taxing 
of Rajputana salt, will relieve our Indian subjects to the 
extent of at least 16 per cent, of the old rate without 
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any material loeg, on the cootmy a ieadtd fiiB to the 
revenue. 

In glancing back to the earii«T rales and i 
of the Indian salt trade it will be fbosd ihx) cvea n 
the Maboniedian mle a tax warn Isned od tbe Mlt eoK- 
sumed by the people of Bcso^l, bf Wiiiiii '/ iwpwt* (W 
the pri\-il€ge of manafactttre, iDd tltc dntiM levied «■ 
the transportation of ihe anide from ik<: [iaeM iA<fe 
it vraa procorable to tbe interior of the omrn Tj. la the 
early yean of tbe East lodia CMnpaaj c 'JrovenaBMi 
in Bengal a moDOpal; of the nb tcwfe «•• wteWyMd 
for tbe benefit cbieAj of the Coannj'* Mrwate. lUi 
eyatem was, hoverei^ </ dtort. MOttoa, a» it M Mi 
come under the approral cf the Dfnctoo iftheCMB' 
pany. In 1772 the maiiArtffre nd «b>l>^4iJ« tnde «f 
salt were bimed out to iudindiali^ and tliu« eoBVCfted 
into a coQsidnable •mm* of rereotMr t// the F 



Gorenunent. A few •jtaa aAerwarAt Mr^ HMnHbupi 
introdoced a plan of obtaining a topfty tA thin sirtii^ Of 

means of the agency of tbe '^Vfrnpanyc ^irj) wrrvvrt* ; « 



this system ba£ with vmifm* ny^i^snty/u* a/jd alt>rrad^«*» 
continued until the pre*eirt time. F'^ tlj* fiM tj^if- 
teen years of tbe agency wyO/^n thu kM wm wM at. 
fixed prices regulated I7 (i</vf:rvtii^ti ; iit^i, i» ^^Vi6, 
Lord Comwallia ad^^ited a tJau 'yf »it:lifA|; (i** ntnuii^iSj 
of salt by public auctioo, ttjit yn^^'vM ty/iii-iiiiiiiiK ""'" 
1836, when the older plan '4 fixed f^**/^^ wm h^^m^m 
resorted to. Tbe chief mif^i*^ iu U.'^m-, d$i/>, <Mf«><( 
from agencies in tbe AiiariiiU '4 ^^I'Mstif^/fij^ if^mtf", 
Tumlook, Hidgelee, and ti>e f'.tttfi^ck ^in'tinp., 

Indian salt ia obtained fr'«ft umn^ itt lii»! '/f'()*w»/y 
way, and &om lake* liy iht: yr'ii^:^ >A t^tu/rfffuMi, 

The whole eountry '4 Ir^dia, tfnn Jl^Utin (/* iti" 
Afghan frontier, Lt fall 'A Wt, sm^J i* •■jniauii*\y nn^t- 
tioned by EngliiJ) writ/fl'« ff':»ft «'<y»M/a'>r*'l/ **/1/ 
times. Elpbiiutcne and Hani^ \0*h eUmfiim ftm 
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Indian salt regiims, the former having passed, on hij' 
way to Cabul, through 'a very narrow road cut tJirough 
a solid clear salt rock at Kalabagh on the Indua, Valu- 
able salt mines being situated both at the place named 
and in Kohat. Wood, Jameson, Fleming, and Strachey, 
besides many others, have much to say on the subject ; 
and quite recently Mr. Wynne, of the G-eological Survey, 
has published a work on the physical geography an(f 
geology of the Salt Range, which is replete with valu- 
able information ; he shows clearly that the age of the 
Punjab salt is anterior to that of the oldest fossilifer- 
ous rocks by the discovery of Lower Silurian fossils in 
overlying beds, earlier writers than Wynne fancying 
because the Punjab salt was associated with red marla 
that it belonged to the same geological formation asf 
that found in Cheshire and Worcestershire, that is the- 
New Bed Sandstone or Trias. 

The Punjab salt-range ia an extensive range rising in 
the form of a bold escarpment from the plains to the 
height of 2,500 or 3,000 feet in the highest part, cross- 
ing the barren Sind Sagar Doab, and stretching from 
the eastern base of the Suliman mountains to the river 
Jhelun, the deep valley of this river and the Indus 
cutting through the eastern and western ends of th& 
ridge. The salt mines in this range have long been 
known and worked, being mentioned even in the Ageen 
Akbery, and they were well worked and productive in th» 
reign of Akbar, from the immense quantities of salt annu- 
ally raised from them they appear to be inexhaustible i 
the beds in many places being of astonishing thickneBBr 

Maharajah trolab Singh farmed these mines during 
the period of the Sikh ride. Latterly the salt depart- 
ment under the Government of India have worked the 
mines, and during these excavations repeatedly come' 
on the old Sikh workings, which are very extensive and 
in many places dangerous to the miners, as they cause 
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frequent falls of the roof, the modem ir->ridiigi are 

carefully arranged in " pillar and stall ;"" bat even m 
these " many of the openings are very large, the bedi of 
salt being sometimes more than 100 feet thick,'' TbB 
salt'obtained from these mines is hard, clear, aad almoife 
pore, were it not for the red streaka which an to be 
found here and there. 

Lake salt just now, however, appeam to be ena mare 
thought of than rock salt. The Saoibbur ]jake, in die 
province of Rajputana, is some twenty-twi mflea ia 
length from east to west, six miles in breadth aad fifty 
in circuit ; but it varies in its dimensions, a- in timet of 
extreme moisture it extends to D«irly thirty mile* in 
length and ten in breadth. In the hot weath'^r its waters 
evaporate', and an immenee depOi<it of ^^allized nit if 
found at the bottom of the lake. This is collected, 
and after undergoing a hardening pro(^-M in the 
sun, loses the reddish hue it at fir^t hat, and 
becomes perfectly pure and of eic^iJent flavour, ^le 
greater portion of thid lake belongs to the Jeypore 
province, the remainder to the Joudpore estate. There 
is a similar, but larger lake in the province of Cuttack 
called Chilka Jbil (lake). It ia very shallow but 
extensive ; forty-two miles in length from north-eaat to 
south-west and sixteen in breadth, and has a narrow 
channel communicating with the sea ; it too yields a 
very large quantity of salt— culinary salt chiefly — by the 
same process of evaporation. Formerly iu the collec- 
tion of the salt duty coming from both the Rajputana 
Lake and the salt mines a Customs line of over 2,274 
miles was maintained, nearly 12,000 men, including 
officers, being employed on it, their salaries and wages 
amotmting to ;£162,O0O yearly. Recently this old 
Customs line, which extended from Attock to Cuttack 
with the exception of the Trans-Indus section of it has 
been abolished, or will be by the 1st of April next. The 
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Trans-Indua portion of it is maintained at a cost ( 
^6,600 per aimuin, to prevent the nominally tase< 
Kohat salt, which ia sold to border tribes, from beinj 
brought batk into British territory. 

Lord Mayo was the one to initiate this reform in'th* 
salt administration, which he commenced in 18 ~" "" 
Government now rent five new salt sources in Bajpn 
tana, the yearly payment for them being £38,700. B; 
this arrangement the native states gain £143,000 yeaii; 
in compensation for the abolition of the transit dutiet 
and Government loses £48,000, which, however, i 
doubtless be recovered in the increased consumption a 
the article. 

The salt revenue collected by the Inland Customs da 
partment is derived chiefly from the duty on the sal 
consumed in the Punjab, N. W. P. Oude, and a small 
portion of the Central Provinces, which get moat of theiK 
salt from the sea coast. This coast salt pays duty ii 
Madras, Bombay, and Orissa. The excise duty ( 
2-8 rupees per maund is now imposed on all eoI 
Bombay paying 2-14 rupees per maund, and soi 
native States which have their salt duty free being t 
exceptions to the general equalization of the salt dutj 
which has been effected throughout India. " Bomb^ 
and Madras pay 12 annas more than the fixed rat« ( 
2-8, and Bengal 6 annas less ; Upper India 8 t 
less, and Sindh one rupee more. The effect of this a 
consumption is that in Northern India there is an is 
crease of 14 per cent., and a steady increase in Bengal 
though in Madras, Bombay and the Central Province 
there is a decrease during the present year of 3 pe 
cent." 

The total quantities of salt which paid duty in tin 
Inland Customs Department in the first half of tin 
financial year 1879-80 was 2,293,576 maunds, agains* 
1,815,246 maunds in the first half of 1878-79. This 
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does not mclnde the Traus-IndDi aad Hxndj sal^ mat 
of the dot; pajing alt being favou^ finan the 
8ambhnr Lake, where it is ympu vS mA aold en 
tioTemmeut's behalf. The ODt-tma of die Piagib nit 
ralDes WB£ reekoDfd at over six lakhs of maanM. About 
three lakhs of taaaiHff were prodneed from the 
pri\-ate rait vork^ asd the new tuanxs 
patana gave a.h:iat one and ■ half lakhs. Taidng 
India as a vhole, the eonaimptiaa of aalt id 
1867-68 was 22,750,000 maiiDd^ and is 187S-7f 
24,200,000 maimd& The net salt revamc of the 
empire having increased within the last ten v^O to the 
amoant of £1,201,000. Porchasers -rf Balt'u«edto be 
provided on pcreha»e with what was called a dtor 
and a rowannak, the former betng a doeumeiit iritidi 
on presentation at the place «s Aore Kctned the 
delivery of the salt specified therein, and the latter vaa 
a protective pass serving to corcr the aoh. daring its 
transit throogh the line of prerentjve offic^n wboae 
stations intenened btiire«i the A^mcy't di"riet« and 
the interior of BengaL This ^fteia tan ti'/w lieen 
partially abolished with the abolition of the CoiH/AnM 
line. In Madras the ealt sale and mann&ticture are in 
the hands of Govemmciit, who extract for the 'joantity 
required for the ytar. 

In Bombay the excise system hait be^m in tyro; miu>: 
1837, the mannfactorerg taking •'>ot li<3ence« Ut '(pen 
works. The filing off of the teJt paying liisty in tii*-- 
early part of 1878, doe in part Ui the rtxtfut r^wii/m 
of the duties, of coarse redn<»*i the rtfvtiniK, tnst Hi»> 
to the relnctance cm the ealt tiadens' part« Ur iir'nif( >»lt- 
paying the lower doty in the m^rkt^.n wlttl*; tJw^ 
had stocks still on hand, on w\>'uh tli*:r l^ad feiid 
the hi^er rate of dnty to di<po«e lA. If fMy udotJt>^ 
such a policy they laid tbeixt«eive« op<^ U, ivrntftt^iti/M 
vith other c^tallsta, who bad purcfaaMd at 'itAafM^r 
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rates, and so could afford to underBell them, 
India, however, trade does not pass with such rapidit 
into new hands as it does with us ; and outside caja 
taiists speuiUating and " plunging " in salt against th 
old reguMr traders would be apt, as the monkey d 
when handling the hot chestnuts, to bum their own pawi 
The salt supply was kept down by the old hands, ftn 
the prices kept up to the old level, reduction notwith 
standing. Not that such a state could last after the ol 
high-priced stock had been disposed of; and the reactia 
has long since set in, as may be seen from the followin 
table' given in a recent number of the P'ioneer MOA 
Avhich ia a comparative statement of the entire India 
salt tax for the first sis months of the present and fi 
previous financial years. 



Tmt. 


(jiMiiUir tpf Silt 1 

taxed Id miniids Dutyl«Tled, 
o( aa 2-7 lbs. ! 


1876-76 
187«"77 
1877-78 
1878-7S 
1879-^ 


11^,303 
11,06((,063 
12,040,098 
n.«2,3ff7 
12.M5,124 


2.73,74,323 

3,00,93,068 
3,01.67,817 
3.18,34,915 



I 



In considering these figures the following fects ma 
be borne in mind. During the first three years 
duties were levied at the following rates per maund: 
Lower Provinces, Bengal, rs. 3-4 ; Upper Provinces 
Bengal, rs. 3. Bombay and Madras, rs. 1-13. 
1878-9 the rates were, in Lower Provinces, B« 
rs. 3-2 s Upper Provinces, Bengal, rs. 2-12. Ba 
and Madras, rs. 2-8. In the current year the rates i 
in Lower Provinces, Bengal, rs. 2-14 ; Upper Provinc 
Bengal, Bombay, and Madras rs. 2-8. Thus the tax has 



th«H 

indi 
inc*s 

nc«%l 



-■:•-•. .L^ 



been k-ir^rr^i ± 'Zrr rr-s-^ zxrr • ji .^ -_► :-* r. 

except, if L»sr T^ri rr : — £1 -.:-■- z. :l _ :•— 
BengaL wLi-C. -tL- pi7- ^ -.^.-:' _.- - ir r:..^ 

mannd thiz- -.1.-7 rrS" '* lii — T.- ' r-r-- -■ . -* 
show ihar tl-r !:i-*-r tjrr^j-. t .z.: *-■-.■--:":..-'.: 
salt tax Lir ilrejiff r— --: -: z Ji :. ---— -- — .-. 
while the ::':i^.r^j:T r z:r*— v. -r-^ :-—• ._■ — •— 

ments izi3ii-r "iri 'Zrr zu'."- •"— : - i^- :, . .-fc 

taxiiijj the sal* ir *^7 r i:!-- — ' :^ .. •_ .-- ^ « 
a &ir wav '". T»r •siii.«.'j_' --'""..■-_ ^^, z.^^' " ^ 

in the ^y.^ ^~- ^. >--.-^ - .. j 

"Imperial iLlii.* iji •'i'-" ' .- t -- . ; ^.^ 
evenmentiinrii":: "i.zz- 7":- * ' --:.■ ^ • ^-^ 

JW8 of the Sil* -'Irr='.-.C. " T- . -:.,- --'.^ 

ment with R-,— "-i^ ii '.- :— : -- 

year he wir :L---ri * •_:... 

The Viorr V. ~_-i i.- l — -- . - . 

said, taking :..- i-i_-_ : .: : 

there is an;.-*":.ir.-: \ :jl . • . . - - 

it." "Tr,er-r it i-: -*. -. i. ' ... .-- - 

"Pleasiif n : *. n-:-- - - . - ' , 

Sainbhur s^l* :- I'luir- ' '- .- — , 

• # ■ ■ ■ ^ 

the Kajputani >*i--r Z-i. v: - . .- ^ .^ 

quately supp^i-ri s-.". - ■ • 

trade in i% a.- zu. _!.•--■ .-i.- .- - > 

transpc»rted frrr. *i-: ^i-^ - . - -- 

maiinds fre-iiUrr.* .y ."-:.-..: .-..-./ - -. 

conveyance, nil l"w'iv .r: ...i.- - r : - - 

not wagons enough v, r.-.r-r* "-.-::-■... - . ,- » 
purchasers nar.ura'.'.y iri"-: :- -.- :- - ^ 

hoped that in the intere-* *-;.-:- •. . 
stock of the Eajputajii .Sr-i.:.- iii.. vi , v -*^ -• /.r-.. 
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siderably increased, and no check given to the extending 
trade, or the impetus it has received by the redactaon 
iu the duty may be materially damaged. 



la found in many parts of India, and remains of 
ancient copper mines are frequently found. Landu wad 
formerly one of the chief localities where copper-mining 
waa carried on ;* the little village of Eajdoha was at one 
time almost given up to copper works, fiimaces, and 
smelting houseB, and the deserted buildings and an 
engine were still to be seen there when the geologist 
Mr. V. Ball last visited the spot. At one time he 
says there must have been upwards of twenty diatinct. 
mines in this one district. In Singhbhoom traces of 
ancient copper mines are also to be found. Now the 
Daniba, Puttiala and Nellore copper mines are the best 
known ; and specimens of good ore have been obtained 
from Hurladi in Palgunj, where " there is a mineral 
lode in which copper, lead, and zinc ores all occur ;" and 
some of the specimens obtained from it by Mr. Ball he 
considers more promising than any he had previously 
met with in Bengal. Copper is also found in Dhol- 
bhoom, Maunhhoom, Deogurgh, Beerbhoom, Ramiganj, 
in Bengal, in Nepaul, Kumaon, and other places. 



Is found in considerable quantities in the districts of 
Hazaribagh in British Eurmah and in the Karen Hills 
Tinstone (stream tin) has also been discovered in Bur- 
mah, in Hewzia Bay, Moulmein, in the Kahan Hiils 
near Mergie, in the Tenasserim Provinces, in Tavoji 
and in the Malay Peninsula. 
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LEAD (Galena) 

_ Comes firom Deogurgt, Beerbh<.x>m ; Clintft NiwpMc^ 
NepauJ, Puttiala and Subathoo mines, fnHD Onnir 
Bajpootaaa, Oiichola, where there is a lode OoateiDinff 
both ga]ena and copper ores, hut imworkod tliou^ 
known to exift ; in Dhadka alai a valuable lodge of «l«iHi 
has been discovered though do steps have heea talmn 
to profit by it ; neither by the lode which is also known 
to be valuable in Samlmlpur. I^ead is also fimtd in 
Madias, Assam, and Burmah. 



CHROMIUM (Chromite) 
Has been discovered in Salem and Haule Lubk, 

MANGANESE (Psilomelane) 
Is brought from Tenasserim, 

ANTraowY (Stibnite) 

From Ava, Moulmein, Lahoul, and is said to have been 
found in a pure state on the shore in Straits Settlements. 

Amongst the miscellaneous minerals found in the 
country, I may mention gypsum, potash, sulphur, mica, 
selenite, graphite, corundum, calderite, lepidolite, 
piase, limestone, gritstone, soapstone, various sands, 
sandstone, quartzite of different colours, calcspar, slate 
from the Monghyr slate quarries which are noted — 
shale, basalt and chert. 
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CHAPTER XIX 

OILS. 

CASTOR-OIL. 

In the trade in Indian oils, castor-oil, or the produce 
-of the Ricinus communis, is of great importance, and 
figures highly in the oil exports. 

There are two kinds of castor-oil plant cultivated in 
the country, R. fructibvya Tnajoribua, and R. TrvmoribuSy 
the real castor-oil being obtained from the latter, while 
the oil produced by the former is chiefly used for lamps 
and lubricating purposes. This plant was known in 
very early ages, the Egyptians and Greeks both being 
acquainted with it, the Greeks calling it croton, and 
the Egyptians kiki. The word is derived from the Latin 
name ricinus of an insect, to which the fruit of the 
plant is said to bear a strong resemblance. The plant 
is also known by the name of Palma Christi. It is 
generally supposed to be a native of Barbary ; but it is 
now naturalized in Asia, Africa, America, and in the 
southern portions of Europe. There are several varieties 
of the genus of plant belonging to the natural order of 
Euphorbiacese, but the one under notice is the best 
known of them all. The plant itself is very handsome, 
and much valued by amateurs as a foliage plant. I 
brought many seeds of it home with me from India, 



OILS— CASTOK OIL. 3S9 

and succeeded in rearing in a hot-bed without any diffi- 
culty some fine plants. In tropical countries the castor- 
oil plant ia a perennial, but in oolder climates only an 
annual or biennial. It has peltate, palmute learei^ 
■with their lobes serrated, the stem is hcrljacoona and 
glaucous, of a beautiful porplish red colour, the flowen 
spring from the divisions of the branches, "the nudes 
from the lower part of the spike, the fcniali'!i Erom the 
upper," The capsules are covered with pricki>?.<, and tile 
seeds are shining, oval, sometimes quite black or else 
spotted with grey. It flowers the greater j^irtion of the 
jear in India. A species of silkworm moth, the AttaoUS 
Cynthia, feeds on the leaves, so besides beint; cultivated 
. for the sake of the oil the seeds contain, (In- Ricinus 
■ coTn/rmmia is also reared for food for silkworuiB, and.as 
I the wild moth which feeds on it becomes more domea- 
; ticated -as there is but little doubt that it will— these 
«aBtor-oil plants will be even more cultivated by natives 
' than they are at present. Formerly in extracting the 
oil from the seeds much heat was brought in bear on 
them. Now this is altered, and the process was really 
not in the least necessary. Sir William Ainslie writes in 
the Maieria Indica, vol. i., p. 256, on the plan pursued 
in the East Indies for extracting the oil : — ■" Take five 
seeds of the small castor-oil nuts, and soak them for 
one night in cold water; next morning strain this water 
off and throw it away, put the nuts in a second quantity 
of Iresh water and boil them in it for two hours, after 
which strain the water off and throw it away. The nuts 
are then to be dried in the sun and on a mat for three 
days, at the end of which time they are to be well 
bruised iu a mortar ; add to the nuts just bruised ten 
measures of water, and set the whole on the fire to boil, 
taking care to keep continually stirring the contents of 
the pot until all the oil appears at the top, when it is to 
1)e carefully strained off and bottled for use. The quan- 
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tity of nuts mentioaed in this formula ought to yid 
about one quart bottle of oil," 

There are many other methods of preparing the oi 
and this may be cited as a newer process than t£e abov^ 
it being given in the report of the juries on the fixe 
vegetable oils sent to the Madras Ethibition : — " Th 
fresh seeds, after having been sifted and cleaned froi 
dust, stones, and estraneous matters, are slightly cnmhe 
between two rollers, &eed by hand from husks an 
coloured grains, and enclosed in clean gunny. The 
then receive a slight pressure in an oblong mould, whic 
gives a uniform shape and density to the packets < 
seeds. The ' bricks,' as they are technically called 
are then placed alternately with plates of sheet-iron i 
the ordinary screw or hydraulic press. The oil tbn 
procured is received in clean tin pans, and water in th 
proportion of a pint to a gallon of oil being added th 
whole is boiled until the waffir has evaporated. Th 
mucilage will be found to have subsided and encruste 
at the bottom of the pan, whilst the albumen, soUdifiai 
by the heat, forms a white layer between the oil and tb 
water. Great care must be taken on removing th! 
pan from the fire the instant the whole of the wate 
has evaporated, which may be known by the bubble 
having ceased ; for if allowed to remain longer th 
oil, which has hitherto been of the temperature ( 
boiling water, or 212 deg,, suddenly rises to that of oi 
or nearly 600 deg,, thereby heightening the colour as 
com mim Seating an empyreumatic taste and odonJ! 
The oil is then filtered through blanket, flannel, 
American drill, and put into cans for exportation. 
is usually of a light straw colour sometimes approach 
ing to a greenidi tinge. The charred seeds yieli 
from 47 to 50 per cent, of oil, worth in England froOt 
4d. to 6d. per lb." 

Castor oil, which has been well expressed, should be 





than the fat oOb; tfe SMfl ^^A 
the oil SB does db»^ taMe;far «4 



^bct. FooMdr thoe «■ a AMp * '■** *■ "* 
U.3d.pa- e«t.; hrt a 1M» tftit wnniei. b 

pgreciilphnriceAe^MjM^iifcii^i wf Wit J lJIi , 
and soonetime* the Ikbhb4 mihIi mi aeniy Maamfarf 
in aloc^iol, which cztactt (hev ^ (• theaBleM4f sx 

on. of dH ' nj^T^rf rfrnnJ. 

Cbabir oQ is BM 
notoolyine it ■In ■■ Jj, hrt ^plr ft 



In India the gifi— »a>— ^ i» |. 
' in free tmx<ed floil^ aad ba^ the JB. vmtmIw aad Ai 
ci>Tn'muni« do vclL Bsth piaaCc hare tfnog' «>»ify 
stems, often gror iii g Vt IS f*«t is beijgirt, titwugfa oolr 
an nna l g . ThieT lire abr.xn «^Jt nwnthfc, tiie ee«J be^ 
ing sown in Xtrrember, xad afsui in Mur ; the leaves 
are piocarable all the T«ar rr,'m:KL »> tha:t vb«n tb««e 
plants are raised wA ifjr KnL bat ifcr fbt^iiog eUkronDS, 
the supply of fi»d 4an be «^ilr L'^fA ti{>. 

The ezptvts of this r*ar in castor oil w* ocituider> 
ably in advance of bet, for eome l,4i 1^16 galloof w«re 
exported in 1877-8 ae againet 1^98^36 gallons in 
1876-77. The <aJ, howeier, ie eipwted aljiyjsc exelu- 
sively bom Galcotia, a* it ig thtre that it ie chiefly 
mannEi ctqred, while the seed emsJiwl in the mills 
is brou^t op frcra Madras M>, 0'O>mi«r savB that 
there is no TaM reason why the 6«ed should ioot be 
crashed in Madias, instead of being sent all the way to 
C^cutta (or the puipoee. 
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This oil is sent U> the United Kingdom, Manritii 

the Straits, Ceylon, and Australia, It appears to 
chiefly naed for pnrposes of lubrication, for machine) 
&c., a great deal of the eiporte consisting of the coars 
oil obtained from the /ructifrws majoribus, the see' 
which are osually toasted before they are boiled, 
giving the oil a more disagreeable smell than 
medicinal oil, it being also of a coarser nature. It | 
thia kind which is generally burnt in lamps j it is also 
request with veterinary surgeons. 



C4I.L0PHYU,CM rNOPHVLLDM. 

This species of Collophyllwm, indigenouB in India, 
was brought as early aa 1793 before the notice of the 
botanical world, as a very valuable oil yielder ; in India, , 
however, its uses had long been known. 

Recently the cultivation of this tree has been, 
strongly advised. The Indiwn Agriculturist gives a 
interesting account of this oil-yielding plant, froi 
which I extract the following particulars. In Southei 
India the oil obtained from it is known as poonay 
poon ; in Oriasa, as poon/iig ; and in Hindostan as aur- 
pun-ka-tel. Apart from its value as an oil-yielder, 
the tree gives a timber which is said to be superior for 
the knees of ships, and crooks in general, to any other 
kind of wood ; the grain of the wood is coarse, but it 
is strong, durable, ornamental, and in great request 
for shipbuilding both in India and Ceylon. The tree 
is also valued for its appearance, its leaves being beau- 
tiful, and flowers fragrant. The former are " opposite, 
simple, coriaceous, shining, close-veined, entire; the 
latter are axillary, drooping in racemes, fragrant, 
white, polygamous." This technical description will 
convey a very slight idea of its beauty to the non- 
botanical reader ; but the leaves are of a rich dark grf 
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beautiftilly veined, leathery to the totKfa and o-nX in 
form. In Java it is grown almost entirety as a ftrfiage 
plant or rather tree, 

A nursery of young plants has lately been started m 
British Bunnah, with a view of introdadng ihe Callo- 
pkylluTn mopkyllum into that country ; and so far the 
attempt prooiises to be a success. The more general 
cultivation of this \-aIttable tree from an economical 
point of view, is much to be desired, and it is to be 
hoped that attention will be decidedly drawn ere long 
to its ^ery valuable properties; for ita cultivation might 
with considerable (aith be counted on as a new Indiui 
industry. The special reconunendations it appears to 
have are, first of all, its ea*y rapid culture, seedHnga, as 
a rule not being transplanted, but put down where 
their sites have been chosen, and allowed to remain 
there for the rest of their existence. They thrive 
better if within the radius of sea-breezes, and delight in 
a sandy soil, which has pointed to Rangoon as a bvour- 
ab!e spot for their culture. 

The seeds are said to yield 60 per cent, of their 
weight in oil, which is a larger percentage than that 
yielded by most oil-containing se^s. 

The natives use it chiefly as a medicine, but not fot 
cnlinary prnposes. They also use it for lighting, bnt 
not for lubricating, khoberajee (native doctors) prescribe 
it as a remedy in rheumatic affections, and ddk~wal- 
lahs employ it for torches, to scare away animals while 
running at night. As it is now sold in the bazaars in India 
■ and Burmah, it is in a very crude nnrefined state ; the 
price it fetches in the Hill States and in Calcutta being 
about 10 rupees per maund. It is certain that if care 
was used in expressing, the oil would improve ii^coloui 
and in qnality ; and instead of being, as it generally is. 
now, of a dirty greenish colonr, full of impurities and? • 
opaque in confiequenc^ it would be as limpid as " cold- 
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drawn " castor oil. At Travancore this oil is that i 
commonly used for lamp burning. It is manufectura 
in that province, so Crjl. Dury says, 'in large qus 
especially in the southern district, and is there know 
as " Pinnay oil." It is not exported, except in ver; 
small quantities, to Ceylon. There is no reason, how 
ever, vrhy in fiitnre years it should not figure in India' 
list of exports ; for its valuable qualities only reqmp 
to lie improved by cultivation of the tree itself, am 
more care used in expressing the oil, to attract th' 
attention of the commercial world to its utility a 
fixed oil. 



CHAULMUGR4 OIL, 

This is a comparatively new oil in Europe ; but hatf 
long been known both in China and India. In this 
country Mr. Christy has been the means of making its 
usefulness more appreciated. In his account of th* 
OyTwcardia odoraia — the seeds of which tree yiek 
tMs oil, he draws particular attention to its great 
therapeutic value, in cases of consumption, lepros^i 
and other diseases of the same nature ; it has long, i 
India at least, been highly valued, also in the IMaaritina 
where " it is considered to be the only reliable remet^ 
for leprosy; and so high a value is put on its pniitj 
that the seeds are imported from India for the purposi 
of obtaining the oil free from adulteration. " TVial ha> 
been made of the oil for St. Peter's Hospital, Bemera 
street ; in the Margate Infirmary ; Royal Hospital id 
Diseases of the Chest, City-road ; in St. John's Hoq)ital 
Leicester-square, and in other Hospitals. The Oyno 
cwrdM odoraia,also called Hydmocarpus odoraiaiJAim* 
belongs to the natural order Bixacece, is indigenons i 
Peru, various part.e of the Malayan peninsula, in Assan 
Khasia, and also in Sikkim. It has a roundish fruit 
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not nnlike an orange, which contains numerooB seed^ 
whiti. yield oil by expression ; its taste is rather impleft- 
eant, also its smell ; and the oil purchased iu the Indian 
bazaars is usually rendered so impure by adnltemtion 
that it« efficacy ia very much impaired. Mr. Chriaty 
<hraws attention to this, and says that the nativeB carry 
on this adulteration of chaulmugra oil to saoh an 
extent, and it is so hard to detect, the imparities, that 
the value of the oil medicinally has thus been bronght 
into disrepute. In England and Paris it ia slowly 
coining into use, and a new and possibly important 
industry may be here opened up ; for it is certain 
that when perfectly pure, this oil is a most valuable 



COCOA-NCT OIL. 

This oil 13 contained in the kernels of the nets of tlie 
cocoa palm, or Cocus nucifera. This tree — ^the use of 
which it is difficult to over-rate to the inhabitanta, of 
those countries in which it is foimd — is distributed 
within the intertropical regions of both the old and new 
worlds. It was first introduced into this country from 
Ceylon, where it is found in great abimdance ; it also 
abounds on the Malabar and Coromandel coasts, on the 
great Coco Island in the Bayof Bengal, and on the shores, 
of equinoctial Asia and its many islands. 

The uses to which the cocoa-nut palm can be put are 
innumerable. The roots are chewed by the natives in 
many places as a substitute for the areca-nut ; the young 
buds form a species of vegetable, and are said to be 
excellent eating ; the juice of the stems furnish a sort of 
pahn wine, and toddy from which arrack is distilled. 
The vinous sap is procured by cutting oflf a young 
flowering branch or spadix close to the top, a chatty or 
red earthenware pot is fastened on to the stump, which 
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catches the juice as it floTs ; this is emptied in the 
morning, and the stTinip is cut again and again, untili 
all the juice has been extracted. A coarse sugar, calledi 
jaggery, is made from thin liquid, as well as a fiery 
spirit distilled from it. One hundred gallons of twldy 
are reckoned to yield about twenty-five gallons d 
arrack. The large leaves furnish shade when growing, 
are used as thatching for the native mud huts, and 
they are also made into baskets, buckets, hats, lan- 
terns, &c., and are even used for writing purposes; 
when burnt their ashes yield potash in abundance^ 
brushes are made also from them by bruising the end 
of a leaf with a portion of the mid-rib adhering to it. 
The fruit when ripe is excellent for food, the milk K 
contains being refreshing and cooling. The bari 
forma a valuable fitfre, and is described under the head 
of Fibrous Substances (" Com "). The shell of the nut n 
made into drinking cups, and the white solid kemd 
yields by expression the cocoa-nut oil of commerce 
which ia made as follows : — The kernel is extractei 
from the shell, and boiled, subjected to pounding, an( 
afterwards very heavy pressure ; the substance is thi 
reboiled, and the oil skimmed off as it rises to tin 
Bur^e, and boiled again by itself. By this pi 
cess fifteen or sixteen nuts will yield two quarts 
oil. The fluid and concrete parts of the oil are sept 
ated by pressure. " The congealed cocoa-nut oil 
commerce is put into strong linen bags, these are cover 
with thick sackcloth, and laid flat upon the horiaoni 
bed of an hydrostatic press, leaving a small vacant 
between the bags. Pressure is then applied and coi 
tinned until the oil ceases to flow through into a cisti 
fixed beneath. After the oil has remained a sufficienl 
time at rest for the subsidence of its impurities it 
drawn off quite clear," The residue in the bags is fonni 
to contain many impurities, such as fibre, mucilage 
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other extraneoas matter. It la purified by being put 
into a tinned copper boiler, sulphuric acid is then added 
two per cent, in weight of the acid, 1'8 spec, grav., 
diluted with sii paxts of water. The action of the acid, 
assisted by heat, coagulates and precipitates the impuri- 
ties, which are during the straining process removed, 
and from the substance remaining very good candles 
are manufactured, which are in considerable demand. 

In India the oil is used for culinary purposes, but 
chiefly to burn in lamps ; the light it gives being pure 
and steady. In the United Kingdom it is employed by 
soap and candle manufactorers, and lately great improve- 
ments have been effected in the preparation of the oil ; 
its value from a couunercial point of view is considerably 
enhanced, and it is now applicable for various purposen 
for which it could not before be used. Cocoa-nut oil 
must not be confounded, ae it too often is, with pain 
oil, because that is obtained from a different species of 
palm — the Ehiia Qu/i/neatie, found in Africa on the wes^ 
Qtn aoasis, and also in Brazil. 

The common cocoa-nut palm grows from 50 to 90 
feet. It has no branches ; bat the immense length 
of the leaves, from 12 to 15 feet, compensate it for 
the irant. They have large strong middle ribs. The 
fruit is nearly as large as a man's head. The ext«r- 
nal rind is tough, jnot very thick, and of a brownish 
red colour ; beneath it there is a quantity of the 
fibrous matter before mentioned ; then comes the shell 
of the nut, within which lies the milk-white kern*;!, 
which is hollow in the middle and filled with milky 
fluid. When the nut is young and green the wIkiI*; 
of the shell is filled with fluid ; as it ripen*, however, 
it solidifies, only the very centre remaining in ilit 
fluid state. 

Each tree bears from 80 to 100 nntJi, and t)i<; itm^ 
vary in price, aoctnding to age, from H imiuM Uf 6 
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rupeea. Each tree is also in Bome parta of India 
taxed, a yearly tax of a few annas being paid to the 
Sircar. Plantations of cocoa-nut palms are therefore of 
decided value. In Ceylon the greateat care is bestowed 
on the trees, the Cingalese setting a very great value 
on them. They are said to grow best near the sea, 
in low sandy places, not considered difficult to rear 
with due attention, anywhere in a mean temperature 
of 72 deg. ; but not growing with such vigour when 
planted for inland, as when under the influence of a sea 
breeze. 

In planting the nuts, attention has to be paid to the 
method of setting them in the earth. Everyone will 
readily notice the three scars to be seen on each nut; 
in fact, many say the name is derived from the Portn- 
guese name for monkey, viacoco, because these three 
black scars are supposed to bear a resemblance to a 
monkey's face. These marks indicate the places where 
the embryos of the fruit would protrude ; these spots 
should be all soft, only one ia, however, usually in this 
state, which one this is can be easily discovered, and 
it is here that the germinating embryo finds ita way 
out.' Before the nuta are sown they ought to be per- 
fectly ripe, and the whole nut is not buried in the 
earth, being about two-thirds covered. They are 
uaually planted in Ceylon before the raina, and in 
four months the germination baa fairly commenced. 
They do not bear fruit until the fifth year, somfr- 
times not till the eighth ; but they continue bearing 
for over seventy years, being at their best and fullest 
growth fi-om twenty-five to thirty or thirty-five years. 
The stems are marked on the outside with rings, 
which the fall of the leaves produces ; two leaves are 
said to fall each year, the age of the tree being esti- 
mated by its number of rings. 

Ceylon ships a great quantity of nuts, fibrous mat- 
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ter, and oil yearly, and considerable quantities are 

also exported from the Malabar Coast. In ordinary 
seasons the oil fetches in England from £40 to £50 
per ton, as much as iJ70 per ton being realized on 
some occasions. The freight of the cocoa-nuts them- 
selves when exported costs very little, as many captains 
UHe them as wedges to set round caaWa, and to till up 
vacuities caused in packing thefr cargoes. 

The home consumption of the cocoa-nut oil in India 
is large, and great quantities of it are manufactured in 
Bengal. From 1870-71, 7,818 gallons were exported 
from thence, valued at 11,772 rupees. From Bombay 
during the same period 61,735 gallons were exported, 
valued at 96,561 rupees ; while Madras, during 1869-70, 
exported 1,088,887 gallona, valued at 15,19,126 
rupees. 

LIKSEED OIL. 

The Lmum usitatieewium, or common flax, is 
largely cultivated in India, chiefly, however, for its 
seeds : and not, as in Europe, for it« fibres. Recently 
more attention has been paid to its uses as a fibrous 
plant in India. (See " Fibrous Substances — Flax.") 

Linseed oil is procured by cold expression of the 
seeds, also by roasting the bruised seeds in oil-mills ; 
but the oil obtained without heat is the more pure 
and the clearest in colour, neither does it turn rancid 
so quickly as when the roasting method has been fol- 
lowed. The oil is pellucid, its specific gravity 0*93, 
it dries readily, only becomes cloudy when subjected to 
great reduction of temperature, and can easily be puri- 
fied by filtering through charcoal, or bleaching in the 
sun, or by agitating it with water. The oil prepared in 
India is very much deteriorat«d by flax seed and mus- 
tard seeds being mixed together. The crops being often. 
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sown together, this lessens the drying properties of li? 
oil, and detracts from its quality. The seeds are there- 
fore imported in their natural state, and expressed in 
the United Kingdom, A bushel of East Indian seeds 
will yield, it is calculated, from 14 to 15 lbs, of oil. Dr. 
Rojle states that the export of Ituseed from Bombay 
alone is estimated at four lakhs of rupees annually. The 
plant is largely cultivated for its seed alone in the Bora- 
bay Presidency. It is difficult, however, to arrive at the 
real amount exported, as linseed comes under the 
head of " Seeds," Unaeed represents, out of the total 
of seed exports from India for 1877-78, which is 
stated by Mr. O'Connor at 12,187,020 cwts., some 
7,198,918 cwts. The trade of last year was one of in- 
creased activity, which is accounted for by the marked 
decline in the Russian exports, and also the rate of 
exchange. The exports to the United States, however, 
decreased, which the collector of customs at Calcutta 
attributes to the protective duty on linseed imposed by 
the United States tariff; but it is more probably owing- 
to the demand for Indian lihseed having so very much 
increased in the United Kingdom within the hist two- 
years, the period during which the decline of the trade 
with the United States is so strongly marked. 

This oil is one of the chief ingredients in oil 
varnishes and in printer's ink. The varnish maker ia 
mc«t particular in his choice of the oil, for the beauty 
and fjfio the durability of the varnish depend so 
much on its purity. Oil from unripe seed is atwayti 
watery; from fine full-grown seed it is pale, brilliant, 
and pellucid, sweet to the taste, with little or no 
smell, and has the quality of drying quickly and 
thoroughly. The linseed oil varuish is made as fol- 
lows : — " Boil linseed oil, 60 parts, with litharge Z 
parts, and white vitriol I part, each finely powdered 
boil until all wat«r is evaporated, then set by.' 
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This vamish is in constant use for various sorts of 
work. 

Artists alao use linseed-oil, but for their use it has to 
be purified until it is qnite colourless, which is done 
either by ezposing the oil in a bottle in the sun for 
some days, or else putting powdered whiting into the 
bottle of oil, shaking it well and then putting it iato a 
not too hot oven until the whiting ia found to have 
settled at the bottom of the bottle ; having carried down 
all the impurities of the oil with it, the pure oil float- 
ing on the top should be 'poured off and kept for use. 

In preparing printer's ink the oil is boiled for a long 
while, until it in thick, dark-brown, and tenacious. 

It is also used in mediciue to form liniments, and as 
an application mixed with lime-water for bums, also 
in various internal disorders. And besides all these 
different uses, the seeds, after having had all the oil 
expressed from them, are made into oil-cake, which is a 
very fattening food for cattle. The seeds are also given 
to cage birds. In appearauce they are oblon go-ovate, 
acute compressed, of a brown colour, smooth and shining^ 
with a thin skin, and a white oily kernel ; the oily mat- 
ter is contained only in the kernel, the skin containing 
the mucilaginous part of which linseed is also com- 
posed, the proportion being l-5th of mucilage to l-6tb 
offixedoil. Linseed is grown in Russia, Italy, and Egypt> 
Holland, and America ; and &om the three first named 
large quantities are exported yearly. 

MALWAH OIL. 
The Mowah, Mhowa or Malwah tree — the Basaia 
laiifolia of Bozburgh, is one highly valued by the 
Hindoos ; but more on account of the coarse fiery spirit 
distilled from its flowers, than from its oil-producing" 
properties. 
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The tree itself bears a decided resemblance to oiir 
oak, in size, fonn, and colouring of foliage. It grows 
to about 40 feet in height, flowers in March and 
April, and is found chiefly in the Concans, the Circar 
mountains, and Bengal, Guzerat, and Bajputana. The 
flowers are produced in great profusion ; tbey grow in 
large full bunches, have a sickly sweet taste, and are 
usually eaten raw, though tbey are also dressed in 
various ways, sometimes as a preserved fruit, or used 
to flavour curries, and other savoury dishes ; but thej 
are chiefly used in distilling the strong and intoxi- ' 
eating spirit before mentioned. The oil is expressed 
from the aeeda. 

The trees, which in good seasons produce from 200 
to 300 lbs. of flowers each, are never entirely stripped 
of their blossoms, some being always allowed to remain. 
They are succeeded by a fruit about the size of a. 
Bmall apple, and in the kernels or seeds contained in 
the fruit is foimd the oil : it is of an inferior quality 
and somewhat rancid taste ; but is largely used by the 
poor of India, in their lamps, in ghee, for cooking pur- 
poses, and also estemallj as a remedy for cutaneous 
■diseases, and woimds. 

To manufecture the oil the speds are extracted,. 
bruised, rubbed, and subjected to pressure. Directly 
the oil is expressed it concretes. It is coarse rather 
thick, and mostly used by those who cannot afford to 
buy the more superior oils. In the manufacture of 
soap it is largely used ; and was recommended in 1848 
by the managing director of Price's Patent Candle Com- 
pany, to whom some Malwah oil was forwarded to he 
experimentalized with. He stated that in England it 
was worth for the manufacture of candles about £B 
per ton less than Petersburg tallow, and was in value 
equal for the purpose to cocoanut oil, only the colour 
was inferior, which, however, was made up for by its 
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"being harder. The probable value of it in the Coitecf 
Kin^om would be about £Z5 per ton. 

Most iDdiaB tillages, in places where the malvab 
tree is found, have their spirit-shops, where the spirit 
distilled from the Sowers is sold. Hooker stated thai 
the Government duty on the ^irit dirtilled chiefly 
from the flowers in the islaod of Caranja amotrnted 
to at least £60,000 per annum. The tipint in imthtr 
like Irish whis]^, having a smoky flavour. Wlien iHnr 
it is highly injurious, but age improves it CMuider- 
ably, especially if it ha^ been carefully distilled. 

The tree is a hardy one, thriving wejl even ao onor 
Etony ground, and therefore can be giwn on unid 
which is unsuitable fcnr ordiaaiy crops. It yi«ld< iu 
flowers with the greatest regularity, and a bod nulwofa 
season is hardly ever known. The flawen are luefa) 
fresh or dried; and the EeeH> ar*-, a^ I have 
shown, most valuable for t*:" - ■") -'— '-.^.tv) iu 
them. The cul'urt- .>f rnalw:-.'. ■ iritfa 

advantage be f>"-er-r] hy Or.-,-. -biry 

yield a considerable supply of food ti> the nativen, pr<'>- 
duce a revenue by the doty on the xjnrit diJitilled m^n 
their flowers, and are grown witb'^ot any 'Mtlay, b^ing 
very easUy propagated by seed, the t*-eeif loAhkA yirit- 
pagating themselves in India, the seed b^og geat^nUy 
self-sown. 



PETBOUCTL. 

Attention has of late be«i attra^^tAd t/» tlw; itiiM^ 
oils of Burmah and Assam ; and it it tiifMi0it. liml. wtt;<l. 
is spoken of as the " PetroI*«iHt eijrf>apri»»; " will fifiv, 
a source of considerable wealth to the*«; 'y«i/irJ'«. 

Petroleum, or rock oil, "a vinf^ varif^.y '/ \nuuii*^t^ 
has been known iar many centuri^ If^ng f'i*uu\ iu 
many diffoeot pait« of tiu: WftSti : iu UJiij, 'ftt tim 
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borders of the Caspian Sea, in the West Indie^ 
Burmah, Eangoon, East Indies, Persia, and in :' 
mense quantities in the United States ; also in C 
fcimia, and other places. Our chief supplies hart 
hitherto been imported from Pennsylvania, Canada 
and the United States. Now, however, America doe 
not yield the amount of oil it once did j and if lW 
new mineral industry is thoroughly worked in Abkiio 
and British Burmah, that is, if capital lie forthcoming 
to fairly start the enterprise, there is every prospett 
of the recti oil of Arakan being a commercial succesii. 
Mr. "Willoughby Savage, to whose energy the projedai 
" Arakan Petroleum Company " is due, has prospectM 
the country in which these rock oils abound; and in 
the pamphlet containing the reports of Mr. F. K. 
Mallet's geological survey, full information will be 
found on this subject. In Mr. Savage's property iit 
Minbain, in the island of Kamri, there are some 
70 oil wells ; and the country is said ia resemble 
very closely, both in geographical features and 
position, the best oil-producing localities of America 
In British Burmah the oil was observed 
many places to be oozing from the ground, and t 
carefol inspection of the gentleman before nam, 
leaves it certain that at stated deptiis oil would 1 
found. Colonel Pollok, in his recent hook " Sport I 
British Burmah," mentions the oil wells, which exil 
both in Assam and Burmah. The old oil wells ( 
Burmah, which have been famous for hundreds of yea 
and are said to produce from 400,000 to 600,000 hog 
heads yearly, are situated about forty miles beyond ffl 
frontier, but there are some existing also in onr prd 
vinces. Colonel Pollok thus describes his visit r 
Yan-nan-Choung, where the petroleum wells are. 
writes :— " We halted for a day, and visited then) 
they are about three miles inland; so starting t 
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y^e got there about seven, and spent an hoar examin- 
ing them and watching the extraction of the oiL 
Generally these wells are very deep, a few as much as 
300 feet. The efflnvimn is most sickening, and when a 
well requires excavating there are bat two or three men 
capable of undertaking it; and thej cannot remain 
down for more than a minute or two, occafdonallj men 
lose their lives in going down« In the neighbouihood 
of the wells there is not a blade of grasf> — ^nothing 
grows within several hundred feet of the vicinity 
where this oil is found. This property in former 
years belonged to some dozen famibeif ; and they 
agreed to intermany, so as to keep their mUffHvXn 
intact; and this was acted up to for several fft^hHTHr 
tions, but the elders now complain that the yotinff men 
and women are getting independent, and that the 
girls either marry out^ers or that the voung r/Mrfi 
bring strangers home as wives, and that the pr^/pt^r^y 
is rapidly decreasing in value. It i« a To^moiMAy ^>f the 
Kin^s, and pays welL Vhy the well*; in A^^assi^ whj/h 
are far finer, do not do sr,», I '^z/* cy>ri^:/;jve, tjr/,t',». f/sj/j 
management is at thfr \xjVom of ':*.. ^f^'h-nj ^l". »";J> 
in Assam were first tapped, *hf; p^TO;':'>r;i j<-^v-/j o^t, 
several feet into the air, aijd Tri>, y^r'^r *^jiu ^lsf\ 
foimd in Burmah« In BurT-oah ri-^v Liv^r /jow '/'/yij/,''/i 
machinery, and are maii'^faiAjr vh/-;/ f^:.fi,*-:>. >^aj/ >sfA 
kerosine oil, from tL5= f^ToJe^-r-% k.:A i* '>^* '^. >/,A ;5* 
a rate much below that ir/jf/-TV:/i im:^ Ku,^t,'>., 7V,ie 
oil floats all over the wi,v^r* rr^zA >V^f,;s.o-^ ';,';•, .'.pf, ut 
* stinking-water-streaiL,' hzA h::J:\>, i f'^^O >;;,<:,,, U'lUt 
which we were glad to ev^pe.'^ 

Why the oil {o^^JHid iii Hrrl>':^ h':r::,y/:, >.f,'* K>*<r,tt.^ 
should not become a.? Ti:*^>„^ :y: v,;^* fw;,'. ./, ♦h/-. 
King of Burmah's owu 'tr:z:,;i.^':jsX >r ,* ,;.'.;//>*,',,-' ♦'/ 
say. And just at ♦hi* ":::,*-. ^:j^:, ♦?> hii.<trfy,u 'n\ 
wells are not in fe'v;!* '<. ff.vvj'^<v'-,/*;j v/r^';,*,///,^ ;« *A 
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course the very time to push forward Arakan oil i 
the market. Those learned in the subject say tl 
area to work over ia a large one ; and oil may be ft 
in it of good quality and in unlimited quantities. 
Mallet is of opinion that "Arakan is an oil t 
by ifaelf, entirely separate from Assam or the 
the King of Burmah." Mud volcanoes have always h 
thought to be connected with mineral oil, and i 
oil and salt are frequently associated, being found 
together in the Punjab, in Assam, and also in 
Burmah. In the Eanari rocks Mr. Mallet found 
saline matter, also in Java; and at Baku, on the 
shores of the Caspian, mud volcanoes and petrolemn 
are found in close proximity ; but in Arakan this is 
not the case, and, as before mentioned, Arakan is an 
oil territory to itself. " The Ramri or the Arakan 
oils are associated with much gas, and are themselves 
sometimes as transparent and light coloured as brandy, 
and at 60 degrees they are perfectly mobile." 

" Petroleum is supposed to be supplied from the 
natural distillation of carbonaceous matter, the agent 
being subterranean heat." This would account for tJ 
amount of coal-gaa generated with it. Sometimes tl 
gas issues with such immense force that the soon 
even at a great depth can be heard from the surfao 
This is tiie case in America, India, and oth' 
earth-oil regions. The amount of petroleum import* 
by the United Kingdom has larg^y increased of li 
years. In 1868 the importations were not much c 
4,300 gallons, while in 1874 they exceeded 21,400,01 




POPPY OIL, 

A bland oil is extracted from the seeds of i 
white poppy, which is extensively cultivated for thi 
piarpose, as well as for making opitma, not in Indii 
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only, bat also in France, Germany and the XetlMnr- 
lands. 

Under the head of " Opium " I have fully describe 
the growth and coltivation of the Papav^r Hf/UKnir- 
ferwni. The oil is obtained frsm the 9^?^^ air^xK;. 
The sowing for seed coltiTatiao, in distinctifA from t^jat 
for opiam, takes place in March and ApriL Alx^ut 
two lbs. of seed are considered enough Vj Mfiw <fUH 
acre, and it is scattered brcadcarft over the lazid. J» 
Angost the seed vessels are foil and fit t/> ^^ 
garnered. The pc^y-heads are th^^ cr^t 'M ih*i 
plants as they stand in the field, the *:fpA\^>, f:fAWfi. 
them in baskets, and empty them OTzt <m a ^l^/.h ^r*^\ 
out to receive them in the aame field* T}^^ }.^^a0i^ »r<; 
afterwards sorted over and pat xnV/ '-.xxZ; ; w':/:**-, \:^ *h*^^ 
bags they are well trodden our. fzhh^n \r/ 'yyj>%, 'jr ^i^ 
braised and beaten oat bv mi^ll^jt SiZtfl ^i>. Hv *i':*^^r 
method the seed* are exrns*r»>i<i frvr/j *;./: ^..*^j>^ ^wS 
when this operation is f:fjZL,y>r.h *:.*-.-/ 4f<; *>.y^:, 'A\ y.\ 
once to the cnishiiig nXi: v> :*z ^,zz.:'Z"^< : •;,-', U*r*r.t t 
the seeds are, th-^ ifivr^ ',,. •;.-:• ■..-:.:. rr,.v. >.•/.,* 
four lbs. of fr«r^L h^z^i <j'. rr-v,:, i*, :,.,-'':-'. -, .:. / * v* -, 
has heen ohtsxiii'f^L Or-^.' '^^^..'^ ;ji.' v, v^ v. *' *. *'>;-. 
the mill, the prers, ?ir- : *:-r '^-if-r \.'-< .:. -- ■'. ;,.•;/<*>; ,rj 
of the oil are in a yzr.-zr.y „^.', 'V,V:. vf ^' j. ;,,• • . ,■* 
the oil will be iir.pi.'r^:. 

Poppy oil i.r Ti-'.vi/i-^:,* -<.:.:>.*- v^^ v,--. " / 

render it c^jlourl-rr-r \:.^, :..=:*. ^' -■?>■■ - . - \t 

vessels to the arri'^r. ',i *:.-: ' ..., le -. - - '»/,• 'x 
desired effect. J* J- '.^/;, ';.-■;-.:, '. / * * * // 

olive oil for C'vv.^j,^- :,-..o ..'>.'. <' - .' " ■- - . '-. % / 
natives in the pr-:p!ir>.:,v;, .r* <.•.',■,'.■-, ..//, 

they sometirri^T p:.*. .;.*.', '^'':' v - ./ -. . • ;/ 

been expre^.T^yi. I*. .*, <; '•, ,. : '^,' >•■ / -, •-// , 
to bum in la:r^5>; : :vr '.>r-..''. -/. v / < >; v/. •, * - ;/ 
oil; in oil Y'J.z.*..:.^, 'jf-f^.:^*y:^ ".%*>•:' -' '*■•,/ •< 
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strength and tenacity to linseed oil, it has the repata^ 
tion of keeping its colour better, and is on thii 
account much employed by artists in grinding whit«( 
and in most of the light pigments. It is net 
also in the raanufactuTe of soft soaps by soap-boilei 
and is made into oil cake for the nse i 
cattle. The ordinary narcotic properties of tl 
poppy are not transferred to the seeds, which it hi 
been proved are quite devoid of ajiy narcotic principla 
the oil obtained from them being perfectly pure ai 
wholesome. At one time, however, before this & 
was clearly ascertained, the idea that they contained U 
same soporific properties as the poppy-heads was ve; 
generally entertained ; and so largely did such opinion 
prevail, especially in France, that in that coimtry 
decree was passed in 1718 to prohibit entirely the sb" 
of poppy oil, whether pure or mixed with other oils, tl 
penalty being a fine of three thousand Uvres. But evi 
this did not stop the trade in this oil, which rapidly i 
creased. In 1783 an Agricultural Society wasappointei 
to thoroughly examine and investigate by chemical an 
lysis the properties of poppy oil. The investigation w 
eshauative, and the tests severe ; and it was satis&ctorill 
proved that the seeds contained no deleterions prop^ 
ties. From that time the prejudice against the ns 
of the oil gradually died away ; and though of recei 
years the importations from India have not been e 
active as in 1866, when their value reached 16115,786, 
they have been sufficient to prove the commercial 
value of poppy oil. In India the price of this oil is 
about 4-8 rupees per maund, a maimd being capable 
of holding, on an average, 251bs., or about £'40 fis. 
per ton. 
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The Setamum iMimih 5f ziif^KZi:n» in 
the Afalahar onsc. £Zii in ^-KTi.n^ irii^r vnn* >.c 

meae^fireqnentlT caZL^ Us*: P-jt'iL'aa'jar : r isfaf ux x»tr^«i>A* 
ons stalk, grours fed r*": t-: 'Jltt^ fo*r :n. irtucir- tKOion^f 
out only a few bnuK-L^^. r-'^ ^ratrr:* trt lit^rr uui :a?r-«p£r.*:, 
flowers axillarv ai>i sh-ITuHt. -.c t 'izur^ -ri-n* i-iijiir:. 
resembling in shape ti-e 5:«¥-rTt :c '-irt 3T^j.»'-t« Tut 
jseeds which prodjoci^ rh^ -:il tre trrrt, tui '-rrt riaiits- 
ous. This plant dus: LtT^ "T»e»=c. i:::i:«»x zl '-^rj ^arj 
times, because refereiicie i? zza^y^ v.- r: I7 *\rrr^£: fcirjj.o. 
It is very geneiaily czJ^^'^'iZraZ tl .'"•-yr IiiCub. ta«'. jx 
Afirica, Egypt, Syria. BTis^i^^. A=irTi'A. tint :3. r::**: "B'^jir 
Indies. It is an earr -i^e t-:- •:^ti-.'jirrr : tiiC •i:**- -.k^ ▼T.j»a 
is bland and of ffc^.d (^"salitT. r-^flfcillv 'XXJLUjr^, f/'.ci •.i*«t 
seeds by eipres^iciju 

Til, or giagdy^AL &.= ri-r Hii ::■>'- .^i — \ ,* -.or /. 
the most useful of all rLrr n'i.v-r=r . _* '._' ,'-t^. -.>?: ..1 
the country; it h^^s *Lrr v'il:ii-:l-r --i..*;* f < r-'^i -i- ^ *f 
years without tumiiig r?ii:'.':i- 7?.t „ .r •-.'-i.,; ;^.' >- 
cured by giving iLr ?-erri> nrr. rf >..< :Vr?',--.rc- *•>.-.:../,.;?:« 
in cold water, until all rLr hr :»:::•:. 'x,. -/-ri v-<i'*>r"' ,< 
removed, and thev kok juirrr »-?_>.>. j'V.r:'. tj-^ *-,>-.'- 
spread to dry in tL*r rt-:^ 'cT.^,z w?,,-..', v.r ,,. .* 
extracted from them by prer^Tirr. >\r,f: yy^,^^* ',i '»*>*?C:< 
are said to yield two quan^ of-,:!. "»:,,,:. .* ',"/<. ^,i: 
straw colour, sweet tairticg. a^a •uJ*^',,^ /vr >,, *.'.-: 
same purposes as olive oiL 

There are two sorts of the r^:^r, /.:.';v:^ ::, v,r/> 
merce — the white and the bLi/;i:* •r.e jir.V:/ 'y:-,,',^ *.v^ 
most common. The sort-? are a-.v> C-r.-'.;^ „.'</,</: vr 
being called the black — "fir.^,-=on g:rig*:.y^ ^,v; */.e 



OILS — SBSAML'M OIL. 



white, " second-sort." The first, which is bowtT 
March, yields the largest percentage of oil. It is ripe 
in May. The other ia sown in June, and ripens in 
August. Both sorts of oil fetch the same price, i.e. 
from 2-14 rupees to 3 rupees per maund, or about 251bs, 
It is a pity it is not more cultivated for eiportation ; for 
though a considerable quantity of sesamum oil is im- 
ported by England, it is brought chiefly from Egypt. 
The plants flourish well with ordinary care throughout 
India, and might form a source of revenue, if culti- 
vated more largely, for exportation, aa well as for home 
consumption. 

The natives not only use the oil in preparing their 
fiKxi, but medicinally aa well, having great faith in 
its healing properties, for dressing wounds, and in 
the treatment of ulcers, rheimiatism, &c., and alsO' 
for dyeing silks. 

There are very many other oil and fat yielding 
plants and trees found in British India ; and their 
produce in use anaongst the natives besides those- 
described ; the following Hst, gathered from Cot. Duty's 
" Useful Plants " and D. M. C. Cook's " Report on the 
Oil Seeds and Oils in the Indian Museum or pro- 
duced in India," contains the names of those best 
known : — 

Acorvs ecUamus (Linn.). 

Aleurites triboba. 

Amoora Rohituka CW. and A.). 

Atiacardm.m, occiderdale (Linn.) cashew-nut. 

Anamwta coacukia (W. and A.) "coccuIub indica&.'' 

Andro'meda Leschenattlti. 

And/mpogon eitratm/m., 

Atid/nypogo-ih MaHi/tii (Roxb.). 

Araokha kypogtsa (Linn.). 

ArgemoTie Mexioana (Linn.). 
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jLtalarttia monophylla (Corr.). 
Baseia butyracea (RoxK). 
Baesia lutifolia (Eoxb.). 
Baseia longifolia (Linn,). 
Braseica ewmpeetrie (Liiui.). 
Bryonia callosa (Rottier), 
Buchanania laii/olia (Rtixb.). 
Butea froTtdoea (Roxb.), 
Cartkamus tinctorkie (Lion.). 
Garapa Molucceneis (BoibA 
Celastrus paiiieulaius fWilld,)^ 
CitTuUus colocyntkis (Schrad.). 
Croton tiglvuTn (lAan.) see " Uhl'GB." 
Dipterocarpti8 larvi» (HamnvmA,) 
Euphorbia <lraeunculouif^ (ijsaa.), 
ExoEcwria S^Afera fMnllCT). 
■Gossyjihirf> f'frf.n/-fiim<lAan,). 
Garci,. ■■■ .' ■ ■■ -■: iL) 

Garc'if ! . i-y. 

Hifncas cannaMntm (Linn.). 
Jatropha curcae (Linn-f. 
Mi/musops elenffi (Liim.^ 
Morimga pterygoepentM (fjgtrttL). 
Hicotiana tabacnrri, (Imoo.). 
Pandariivs odoratiwurtvA (fAaa,), 
Pogostemon PatcKu*tU (PtAkt.). 
Poitgamia glabra (VtfnX^^aiA/, 
Saidalum albnm (JJaa.). 
Sinapie /uncea ( iJaa.). 
Semeearpus amuMrdniKm, Hitm.). 
Shorea rahvusta (^r^t.}. 
Tamarindus Iwiiaa (fjnia.^ 
Tectoria grandi»i (Ef/rf>,/. 
TermitioUa eatapfM 'JJmk,^ 
Terminalia duhmia. ()S^*x^ 
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Numerous other oil-yielding shrubs and trees could 
be mentioned; but these will be sufficient to show 
how vast are the resources of India in oils alone. 
Many of those named are quite unknown in England, 
though the natives appreciate and use them. 



CHAPTER XX. 



The Indian ofdnm ia produced in Bengal, chiefly in 
the Bahar and Bemares jHovinces ; in Bombay, and in 
Malwar in Cenbal India. In Bengal it is a CrOTenunent 
monopoly, the coltivator having to deliver the entire 
CTope to the Government agents at the contract pricey 
which is aboiri. 3s. 6d. per ponnd. Government sells 
again at about lis. per lb., thns profiting at the rate of 
7s. 6d. per lb. This monopoly is without doubt oppres* 
sive, and interferes with the industry of the cultiva- 
tors, those who grow the poppy being obhged to sell 
their produce at an arbitrary price fixed by the Govern- 
ment agent«. To aUow ail who wished to cultivate 
opium to do so on the taking ont a licence, and 
then to lay an excise duty on the prepared article 
would obviate mu^ of the oppressivenees of the 
monopoly ; and while opening np a new source of 
wealthy coltiTation would materi^ly increase the 
revenue derived by Government. No perBons, however, 
under the present system are allowed to grow the 
poppy except oa account of Government, into wbotie 
hands the whole produce of land so cultivated is 
delivered at the contracting rat«s above alluded to. 

The Behar opium, known tn the trade an Patna 
opium, is a very important crop. It is prepared 
at the Govemmait ageadeg at Patna, at Ghazipur, 
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and is sent to the godown in eartbem jars, contain- 
ing about a maund each. These are weighed in the 
preeence of a European asaiatant, then separately exa- 
mined by the agent's chief assistant, who acts as the 
examining officer, and who has, subject to his agent, 
the charge of the godovni. "When the opium has 
been passed, and its consistency thoroughly tested, a 
receipt is made and forwarded to the distjict officer, 
who pays the cultivator for it according to the con- 
tract rate. In the busy eeaaou 800 to 1,000 hands are 
employed in an opium godown. 

The Bombay opium revenue is derived chiefly from 
that grown in Malwa, which pays a heavy duty on 
entering English territory. Cfpinm may he grown in 
Bombay also, but is subject to a like duty as that 
imported from Malwa. 

The opium poppy. Pa-paver aom/ni/eruin, (Linn,), is 
an annual herlraceous plant, from three to four feet in 
height, the stem smooth and glaucous; leaves incised 
and toothed, resembling in appearance those of our 
lettuce ; flowers large and showy red, white or pnrple. 
The species are 25 in number. The Fapaver aom/ni' 
feruTth, the dark, red-flowered aud black-seeded kind, 
is chiefly found in the Himalayas ; but it is not bo 
generally grown in India aa the white-flowered, and 
white-seeded sort, P. q^ici/nale. 

In many parts of Europe poppies are cultivated on 
account of the oil contained in their seeds, which a 
very valuable ; to which I shall have occasion to refer 
presently. 

The cultivation of the poppy is simple enough, it 
requires a rich soil, frequent irrigation and weeding, 
apace, and good manuring. 

The capsules yield the milk-white juice which con- 
cretes into opium. The process by which this juice 
is obtained is called bleeding, and usually commenoes 
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early in February and March ; directly the flowers fall 
the capsules begin to enlarge, and then the first 
bleeding process takes place The collectors are fur- 
nished with three lance-shaped bits of iron, small and 
very sharp. These are bound together with cotton, 
only a bit of blade about one twelfth of an inch being 
visible. An incision is made with this instrument, 
cuts being made straight up the Bt«m of the cane to 
the head of the capsule. Each plant is bled four 
times, allowing from three to four daya to elapse 
between the bleedings. The milky gummy juice which 
has exuded during the night is scraped off in the 
morning and collected. In scraping off, the opera- 
tor leans rather heavily on the blunt scraper 
as he passes over the capsule : this causes a con- 
siderable portion of the pubescent outside coat- 
ing of the poppyhead to be mixed with the hard- 
ened juice. This ia one of the first adulterations 
to which opium is subject, the purity of the drug is- 
contaminated by the downy matter mixed with it, but 
the quantity obtained is thereby increased ; it is next 
adulterated with linseed oil, in which it is soaked. The 
difficulty of procuring thoronghly good opium can 
therefore be easily imagined. After the drug has been 
soaked in oil it is tied up in bags, which are hung up 
to rafters in rooms nearly dark ; here they reniain about 
ten days or a fortnight, the spare linseed-oil having by 
that time dropped through the bags j often they remain a 
longer period, but at the end of the fortnight the oil has 
generally escaped. The opium on being taken out of 
the bags is made up into balls, or cakes. These are 
dried ia eases, or drawers in the godowns, exposed to 
a current of air. They are then covered with leaves, 
prepared chiefly by women, of the petals of the poppy 
flowers, which have been baked. These leaves are 
paid for at the rate of 4-8 to 5 rupees the maund 



The pods of the plant are, after the seed has heen 
estracted, prepared for the dmmage boxes id which the 
balls are packed. Each box or chest holds about 40 ball% 
each ball containing 1 seer XO chittake, factory weighty 
of opium, at the vaJue of 70 degs. consistence. 

The cultivation and raising of the poppy are tolep 
ably easy: but a^ the plant is a delicate one, a 
liable to many injuries from wind, hail, and rains 
miBeasonable periods, considerable care has to be ezi 
cised diiring the entire period of growth. 

Some experiments were made last year, under the 
auspices of the Board of Hevenue for the Lower Pro- 
vinces, for the improvement both of poppy cultivatitni' 
and of the plant itself as a drug producer. At DugalU 
in Bengal, ridge cultivation and foreign selected seeil 
have been experimentalized with, and with good resnlta. 
The superiority of ridge cultivation was proved beyoiul 
dispute. The surface of the ground, instead of bein^ 
caked by the application of water, was gently watered 
by its admission along the furrows, which allowed tie 
growing plants to absorb gradually the necessary mois 
ttue, and the selected seed gave a larger out-tnm- of i 
superior quality of drug. Mr. Scott was also enablel 
to prove and establish the important scientific feot 
"tlmt the function of the milk jnice of the poppy is 
of a protective nature in the poppy, and probably in 
other milk-juiced plants. Caterpillars wiil not touch 
the plant when once the milk has begun to develope 
its special characteristic." 

The produce of poppy cultivation runs in extremes, 
which makes it rather a precarious species of farming. 
For example, one year cultivators may be in a stat« 
bordering on despair, the out-turn of the season actu- 
ally not repaying the labour put forth ; and another 
year the increase may be great, and the profits pro- 
portionate. 
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The monopoly of opimn in Behar vas first ^s^nzttd 
by Government in 1778 ; the exdnsve p^:Ti*5■:r^ ^f 
opium, on account of the company, v^&s Ic^ in furr^ 
first of all annnaUy, bat sabge:|Geiitly frc^n the yr&r 
1781, in successive contracts for four jea^ iLe €»:c»- 
tractor engaging to deliver a certain quantity of ofiznn 
at a fixed rate to be paid by the Govemir.^iit- Uirdrr 
this arrangement, however, it was found itsa ^.h*: opiTim 
deteriorated in quality, and the Govemm^Tst pr-.c^^ in 
consequence materially decreased. Sj the ^rHjer sys- 
tem was resorted to, and firom the time the firs: ag-i* 
was appointed there was a marked imppi'V^rmex.*. in tL^ 
trade, which continued steadily to increase. The mm.- 
bers of chests of opium in the first year of the agrfiicy 
were 3,733, while "in 1838-9 there were 11,629 cLe**> 
At this period a great change took place in *.Le CUna 
trade, owing to the summary proceedings of the CLir.»r5-& 
at Pekin, who had confiscated and entire! v desr roved 
some 20,000 chests of opium belonging to British 
traders. Up to that time, though a proy.;b;*:>r. ^ri 
opium existed in Qiina, the sale of 'hr 'ir*^ :^i 
been, as it were, winked at by tho^e in &u*h-,r>y, '-^r. i 
the trade had gradually grown froira a \^ry izzj-^.. 
beginning into an imp^jrtant branch of \zA\'*r*'. >,z.\ 
traders began to act as though no proLihryT. 'a^ *:>: 
article existed. This rapid increii'-e cf *h'r ',\,\\::i 
trade caused, however, anxiety and mjea-rir-e-- '^r. *:-e 
part of the Chinese Government, and ♦he derfre 'o 
put it down at once and effectually led to *?-e o -•- 
rage before mentioned. It wa.s this a/zr of violence *\.k.\ 
caused the Chinese war, which war did no* *errr-.'r-;i*e 
until 1842, when the Chine.^ no* ol>/ y^/A 
21,000,000 dollars towards the expen-f^rr of :*,' r.'>* a 
further sum of £1,250,000 to the owTierr of the ^y^n- 
fiscated and destroyed chests. 

The prohibition on opium was not feupprehhe^i h/ 



the treaty of 1842, it. not being finally repealed I 
the year 1858, though the Act must, virtually 
he en a dead letter, f<jr the increase in the t 
nearly doubled between the years named ; and non^ 
that the embargo is taken off, and the importation 
into China legalized at a duty of 30 taels the picul, 
the trade yearly increases in value. It is a mistake 
t« suppose that England first introduced opium into 
China, as it is certain that early in the sixteenth 
century the uses and abuses of the poppy were 
thoroughly well known to the Chinese, that is, fiiUy 
a century and a half before the English had anything 
to do with its cidtivation. It is supposed to have 
been introduced in China and India by Mohanmiedan 
traders. By fer the greater portion of the opium 
need in China is obtained from India, a small 
quantity only coming from Turkey. 

In a report recently compiled by Mr. W. M. Cooper, 
the British Consul at Ning-po, he says that it is 
extremely difficult to obtain any reliable statistics of the 
home-trade ; that each year the acreage under po] 
cidtivation in China increases is a certain fact ; also t' 
the crops at Tai-Chow and Seang-8an have this year doi 
well ; and that such an increase in the home cultivatK 
of the drug could hardly he possible in the feee of t 
Government edicts, were it not that some tacit t 
standing had been arrived at with the authorities 
Patna and Malwa opinm are, however, much i 
generally smoked in China than that grown in the c 
try. The Malwa is the cheapest, and the most e 
prepared for smoking. From 65 to 75 cash woul 
charged for it, while for Patna 110 cash would 1 
demanded. "From a chest of Patna of 100 c 
only 50 to 60 of the prepared opium is obtained 
while from Malwa 70 to 76 catties is the product.1 
Malwa is prepared for the pipe in a few hours, Pato' 
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■nie impmtance "jf the tia<le is hkJj that '^pium w^r 
ranks next to oottoa in rahue ae au ^xpift, being wtfth 
over ten millions sterling at tb« U/wi^tst O'^uiputiiiti'^ 
from 2^ t4} 34 nuIU<mE '^ that being dear revenue to 
G-ovemment from the dot; <« the dru^ irhk-b utiuMote 
to something like 600 rupeec, 'tr iWt per efie«t. Tlie 
revenue fw Wt year wae lew by £M7/)0't than in the 
previous year; bat th<Aigfa th<; number uf cheets ■ 
exported iras lees by £4,050, the value waii nuiotained 
at a high rate, only Calling ebfjtt by three lakhe of 
the preceding year. 

The value of eac^ diest in 1874-5 ^i8 estimated, so 
Mr. (yCaanor tells us, at 1^2 rupees ; in 187^ at 
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1,261 rupees; in 1876-7, at 1,281 nipeeB;"an^m 1877 

jit 1,333 rupees. 

The amount of Bengal provision opium advertisi 
for sale in the calendar year 1879 is 5,000 chests p 
month, half Behar and half Benares. That so mm 
of our Indian revenue should be derived by the s 
and duty on this drug is by strict moraHsta mi 
commented upon ; but there is reason to doabt, 
they even had their demands for the entire prohib 
tion of the opium traffic gratified, whether anyoi 
would be very much benefited. Assuredly our India 
revenue would materially decrease, and the preset 
is scarcely the time to try experiments, financif 
experiments, in India; numbers of natives would 1) 
thrown out of honest employ ; and one of the gra 
. Indian cries is employment for natives. Besides, th 
first effects of such a course would be to make c^iui 
cheaper, and thus extend instead of lessening th 
consumption ; for it would he nest to impossible t 
prevent the growth of the plant in the country o 
illicit manufacture of the drug. Supposing thattl 
cultivation of opium in India was entirely put a ate 
to, were such a thing possible, the Chinese would the 
cultivate more; for it is highly improbable that the 
would voluntarily suppress its growth, when we s 
that each year the home trade is increasing in t 
face of G-ovemment disapprobation. Neither would 
be possible for us to interfere with them on this hea«' 
for the effect of a steppage of the Indian import 
opium would only render the cultivation of the papf 
so much the more profitable to China. 

Medical men, among others Sir Benjamin Brodi 
contend that opium is not so injurious as spirits eve 
when taken to excess. It is the abuse not the use a 
al! stimulants which opens up the moral side of th 
question. Spirit drinking renders a man mischievonsl 
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CHAPTEK XXr. 

PAPEB. 

There are various grasses and fibres found in India 
from which paper can be manufauctured ; and at difier- 
ent times experiments have been tried with Eoussa- 
grass {And/ropogon Marti/ni\ which is conmion in many 
parts of India, and may be had almost for the cutting 
throughout the Deccan : this grass is a native of the 
highlands of Balaghaut, and plants have been reared in 
Calcutta and Lucknow froni seeds brought from thence ; 
its cost is very trifling — about one anna per cwt., and 
twelve seers (equal to 24 lbs.) have been found enough 
to make sixty quires of paper. The oil is extracted 
from the fibres before they are converted into paper. 
The quality of the paper is said to be good enough for 
newspapers, books, and so on. 

The Antiaris saccidora, a large tree, furnishes a 
rough sort of paper made from its bark. Zea Tnays i& 
also a paper-yielding plant; and in Austria at the 
Imperial Paper Manufactory at Schoegelmuchle the 
process of converting the dead leaves of maize into 
paper is largely carried on. 

From the leaves of the fan palm of Ceylon {Corypha 
umbraculifera) paper is made ; also from the inner 
bark of the Daphne papyracea — Nepaul Paper Shrub, 
which grows in Nepaul, Khasia, and Silhet. It is pre- 
pared in the same way as hemp. Dr. Eoyle tells us 
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that the paper made from it is very strong and dura- 
ble, not subject to change from weather, and 
moth-proof. It is used all over Kumaon, and it is 
generally made in three qualities, in size about one 
yard square, the best quality fetches a rupee for forty 
sheets, and at wholesale eighty sheets, the second 
quality is sold at fifty sheets for a rupee and a hun- 
dred wholesale, and the third and smallest size runs 
a hundred and forty sheets to the rupee, and from a 
hundred and sixty to a hundred and seventy wholesjile. 
Dr. Royle and Dr. Campbell both speak well of this paper. 
The art of making it is said to have been introduced 
into Nepaul from China about five hundred years ago 

A coarse kind of paper is made from the inner bark 
of the Grewia oppoaitifolia, which grows in the Dehra 
Doon. And the common plantain Musa paradisiaca 
(Linn.) furnishes paper of good quality, Dr. Royle in 
particular speaking very highly of it, and considering 
the plant capable of supplying a large amount of 
material, suitable for manufacturing into paper of 
various qualities. But the plant now thought tht- 
most of in India as a paper-producer is the barnVKw>, 
which has recently had its properties severely testf^d. 

The Bambusa arundinacea is one of the most useful 
of vegetable productions. It grows everywhere in the 
tropics, and is used for a variety of purposers. Really 
speaking it is a gigantic arborescent grass, with a 
ligneous stem. It grows usually from 40 to 50 fef^t in 
height; but is found sometimes from 70 to 90 f^H. 
When it is fifteen years old, it is said to bear a seed 
very like rice — which is used by the natives for food — 
and after its seed-bearing to die. But many instances 
could be cited of its attaining nearly double tliMt 
age. Bread is made from the seed. The yonn^ 
shoots form an agreeable vegetable, and when 
the bamboo has come to maturity it is used for 
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building purposes, houses, bridges, boats, masts of 
vessels, poles of palanquins, agricultural instruments, 
carls, hackeries, doolies, fiahing-rods, oars, spare, are 
all made from bamboos, and, last but by no meaos 
least, pajier. The bamboos are floated down the 
rivers, and from tbeir buoyancy are used frequently 
in floating other heavier woods. The larger ones, 
from 60 to 70 feet long and 5 to 6 inches in diameter, 
fetch from 5 to 6 rupees standing; and the smail 
ones 3^ rupees per 1,000. Millions are annually cut 
in the forests, and either taken away by land in hao 
keries or by water in rafts. In Qeghom's "Forests of 
South India " a considerable amount of iuformation will 
be found respecting this useful article. In tie Central 
Provinces a bamboo, called by the natives " kuttung." 
is found, which grows to great size, and is of Toore 
value than the ordinary baiuboo, but only met with in 
a few places, near Sironcha at Khampare, and biround 
Eej.ighur. In 1869-70 Colonel Beddome, jn his report 
to Government, states that in the Wynaad, Coorg, S. 
Canara, and portions of the Anamallays, the bamboo 
(Ba«iWsaaru.7irfmaceo) was gradually dying out. Itia, 
however, a rapidly growing plant, and after the flower- 
ing, seeding and dying off of the old plants, yoimg 
ones spring up on all aides, the seeds quickly germin- 
ating. 

Mr.Thomas Eoutledge has written in thelndian Agn- 
cv-lturiet some very int«resting papers on bamboo growth 
and cultivation, from which I extract the following;— • 
"In Feb., 1876, experimental plantations were ordered 
to be established by the Government of India for 
the purpose of testing the cultivation and cropping 
of bamboo ; and in a " memorandum " officially 
issued by Dr. Bran lis, then Inspector General of 
Forests, he directed attention to the main points to 
be determined thereby, pointing out clearly "that the 



t ezpenmeiits undertaken should be as iMich as possible 
mfiiymparatvve, of a number of clompB of the same 
fee and species and growiaa under ihe same 
mditioDs, some should lin tkvn/ned lighH/y, others 
lamly, and the third tfroup should be cut com- 
i^ely, leaving only a fev: old sterna on the grov/nd. 
Wo cause it (the bamboo) \'.i produce an abundant crop 
Tfor many years the sproiil:* must be cut some distance 
&om the ground. If they .ire cut on a level with the 
' earth the plant would b..- entirely ruined, perhaps 
because the shoots being stripped would no longer be 
preserved from the burning rays of the snn, or because 
the branches and the leave* which grow in abundance 
round the foot of the plant tannot receive nonrishment 
any longer from the air, ;uid have therefore none to 
furnish the roots. Thii^ Is )iow the bamboo ia treated 
in China for the manufui.'i nre of p^>er. With the 
Cliinese this has long been a flonrisbing indostrr, 
and it is to be hoped that the eq>erjiiient8 made in 
India may tend to the siine indnstry being finnly 
established in the country. 

In China the bambfxi ^t<Tm8 are Kteeped in large 
water tanks, con.-1nuned in the fields for that pur- 
pose, for some time, lim*; \e\ag addwl to th*; wat^-r 
in which the stems are - aketL When mifiidfrn) ly 
soft they are taken ont a.i-. beatt;n 'm Kt/mt-M Ui re- 
move the flinty matter ul-^ayn found arotind th<rj'r 
stalks. 

Dr. Hooker ob^r\-ed when in the ll'nnsthiyii, ii 
s imilar manufactory for na'-iinff paper from YiunAi'i'i 
stems ; the method purtw!*! r)eiDg prw;iiM:Jy th« tMtw 
as in China, i.e„ ^eepjnjj in a xnlat'uM '^ \inn:, iiin\ 
then beating on rt-joft* tiJi -"ft, 

Mr. Koutkdge, haWng h^.'l prwAi'Sil tttfuvUiJu*'. in 
the process, h^ pablj*h"»j ;> \xtmfitffi*, ** t'/nifilMHi *>*»- 
sidered as a Paper Making Xai^rial," tJwr pajx^r u«^>( 
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for printii^it being man uiactured from bamboo stems. 
And the Paper Makers^ MonOily Joumal is printed 
at his works from young bamboo stems of the season's 
growth, which were collected for him by order of 
Govermnent in British Burmah, he having paid at 
the rate of 150 rupees per 1,000 for these stems delivered 
at Eangoon. They were floated down 120 miles irom 
the Pegu Forests. In a, letter to the paper before 
mentioned, he writes, alluding to these young stems 
he had used for paper — " Unfortunately, after being 
crushed they were sent home to me as dunnage — 
v/npacked, and thus contracted a large amount of dirt, 
which, once combined with the fibre, it is diflieult, il 
not impossible, to eradicate. This, however, would 
obviously not occur if the bamboo stems were con- 
verted into stock in a regular factory when received, 
" I may add also that although even from the native 
jungle, practical evidence has thus been given that 
the young season's stems can be delivered within the 
cost of five shillings per ton, as also that they wiH 
float. I am satisfied that greater economy of cost as well 
as greater certainty of quality would be ensured by 
following the system I have always proposed of reguUr 
plantation mider irrigation. 

" I have converted some tons of this bamboo info 
stock, which will pack into compact bales, measuring 
about 50 feet to the ton, and the yield of this pa 
ton of raw dry bamboo exceeds 70 per cent., a,geestet 
yield than from any other fibre I have hitherto treated. 
I may also state that after subjecting the dried, 
cmshed, raw bamboo to two tons pressure per square 
inch, I have failed to get it into a less bulk thail 
125 cubic feet per ton weight, thus proving that raw 
bamboo can never become an article of export. 

" Having thus passed the Eubicon, that is the 
experimental state, and converted some tons of Indian 
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bamboo into paper stock, and paper of good quality, 
I am able to vouch for what some cavillers might Bay 
I have hitherto only theoretically asBerted," 

Esparto grass (the raw material on which at prfr 
sent the paper trade mainly depends) has risen ten 
shillings per ton, with the general rise in prioea re- 
cently set in ; now, therefore, would be the time to 
push the bamboo enterprise forward, especially as It 
is asserted to be "a material infinitely superior to 
esparto," and the stock producible at less cost. The 
bamboo ia India is practically inexhaustible ; aa though 
in certain localities it dies out, there is always a 
young growth coming on, and plantations could soon 
be estabUshed, if its properties as a papur-making 
material bring it more before the commerciEil world. 

Besides the plants already named from which paper 
can be made, the following fibrous Buhstjuioea may 
also be mentioned, as they have from time to time 
been applied in India to the manufacture of paper, 
and also experimented with in England ;— 

Agave ATnericaTM, fibre and tow. 
Anaaaa sativa, half stuff. 
Saukmia jpv/rpv/rea, fibre. ■ 
Bhasaaba paper, raw material. 
Bcehmeria 33^3/0, tow. 
Scekmeria nivea, rheea tow. 
Br<m88(metia papyrifera, bark. 
Calotropis gigantea, mudar tow. 
Corchorus capsularis, half stuff. 
Crotolaria juneea, half stuff. 
Daphne cannahina, pulp. 
Ghiatteria longifolia, fibre. 
6v,asuma tomentoaa, fibre. 
Gyeegywoh-aliaw, Burmah. 
Hibiactba fih-e, half stuff. 
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HiMscvs ca7i/nabinu8y half stuff. 

Jute (red), half stuff. 

Jute (white), half stuff. 

Jute (red), tow. 

Morus indica, fibre. 

Muaa textilisy fibre and tow. 

PaTidanua odoratiaavmuSy fibre. 

Puya hark. 

Shaw-nee^ Skaw-yowng, Skaw-labwayy Burmah. 

Sterculia v/renSf half stuff. 

Urena lobata^ half stuff. 

Urtica neterophyUa^ tow. 

Yucca glorioscLy fibre and tow. 

Various papers of different sorts made from the above 
named plants, as well as specimens of the plants 
themselves, were exhibited at the Vienna Universal 
Exhibition of 1873; a full account of them vidll be 
found in Dr. Forbes Watson's Catalogue of the Indian 
Department, from which I have taken the list given. 



CHAPTER XXIL 

POTTKEY. 

CoNsiDERi»; the rage for pottaej aoi duna of all 
sorts and kind^ in England at Out poiod, it IS ata- 
ordinar; that Indian Pn^r^^iy is not mote aooj^ a&er. 
In Paris since the Eshibiticm a good deal of interast 
has been excited amongi^ the eoriosM of that titji 
but with ns nothing but 'Siineae and J apan c a e po(> 
terj is thought wMth n'^iee, that is of the prodne- 
tions of the most distant eoontnes. Macli of 
the Indian work realtv deserres attentioD ; be 
example, the glazed putterj of Sdnde and the Pmi- 
jab; the nnglazed aod pierced pottery of Madon; 
the red earl heo ware '■( Travancire and Hydera- 
bad; the red glazed pottery of IWnajy^w; the 
various kinds of painted ware of K'ft.ah, and 
the gilt and black, black and nlver ^/'Jl^rie* 
of different parts. At the Paris Exfaibtti'^ 'jfily ihh 
pottery made at Azimghnr and in Sf^nde, a»d nf^-i' 
mens from the Bombay ScbfXfl of Art were Vr 1* 
seen. At the Vienna Univeraal E.xhi\Mt.i/to of 1873 » 
selection of earthenware from YBTvmM purlM '4 twiin 
was exhibited. Cast^ scroll omamenlJi, fl'/w*rr p"*«>, 
goglets, cooling pots, capr^ \j^XfiA^ iu:^ fntm tiif, 
Madras School of Art; Mack y^iHtj inmt H«rwan, 
pottery from UmnJia, coane p'^'^lain fr'/rn X^ufHf 
black and red g>^jeta from Y^oiAa, an'^i'rot. )>rvikH 



from Tatta, and the ruins of Bumboor ; ancient 
tiles from various tombs glazed and unglazed, plain 
and with patterns ; pottery from Berar, besides 
specimens of the different substances used in glazing 
and colouring, such as " sendoor " (red lead), and 
"lagwarde" (lapis lazuli), "dha" (earth) red and 
black, " moordarsing " (litharge), " sahree " (clay paste), 
"waree" (sand) and "eashee-jo-rung" white glazing com^ 
position. But almost all over India here and tbere artistic 
bits of earthenware are to be found ; the shapes of even 
the most common jars and pots are artistic, even the 
huge water gurrahs have a charm of their own for 
lovers of such things. Frequently have I been stmclc 
with quaint little pieces of ware, and should have 
become the possessor of many a specimen, only I feared 
the rough journeys would break such treasures before 
I could bring them home. The potter's art is in 
India of tLe highest antiquity, and in the country 
villages the water vessels which are made in moat of 
them are still thrown from the wheel in the antique 
forms, which are to be seen in the old Buddhistic 
sculptures and paintings. Very few colours are 
as a rule to be observed in Indian pottery, and 
dark and light tints of the same colour are the most 
usual style of colouring. The designs are mostly in 
outline, with no shadows. Some of the early specimens 
of pottery are said to be identical in character witi 
the vases found in tlie Etrurian tombs, dating from 
about a thousand years before Christ. Dr. George 
Birdwood gave a lecture in the early part of last 
year, at the Society of Arts rooms on Indian Pottery, 
which was most interesting. In it be dwelt on the 
antiquity of the Art Pottery of India, and described 
the technical details of tlie manufacture. In Peshawnr 
there is a kind of earthenware made which is, I believe, 
only to be found in that city, and the whole process 
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CHAPTER XXIII. 

RYOTS. 

The Indian ryot is a thorough conservative; he 
will have no change from the manners, the customs 
above all the agricultural superstitions, for they can 
be called by no. other name, which have come down 
to him from time immemorial : in the old grooves in 
which his ancestors run he wiU run, in those grooves 
he is by no means a bad farmer, that is as far as 
the light he has, takes him ; but run him off the old 
line, and he is undoubtedly stubborn, indolent and 
apathetic, he fails to see the use of such and such a 
thing, — it has always been done in such a way, why 
alter it now? Why attempt subsoil drainage or 
grow fodder for cattle ? Why use new kinds of 
manure ? Why plough so deeply? It may not be 
that in reality he is too stupid. to see the good of 
such measures in an exhausted soil ; in fact, nearly 
always it is because he fails to see where money is 
to come from for such improvements, when as it is he 
can barely keep himself alive and pay his rent. 

The ryot has too often been called improvident, 
reckless, thriftless, spending more than he gets, be his 
incomings large or small. This is quite a false idea, 
and is calculated to give a totally wrong impression 
of the mass of Indian small agriculturists. That he is 
too often sunk in debt is hardly his fault ; he must 



sow his Isid. i^ unffi v^ iiif tsit. it^ nur n* lamuL^ 
he jnusi tbcref ute- x^irnr : mii: iwrr^wrmf: 2*r i*f a««^* if 
the Tillage moatsy-^jsn^^^ itt 'Zi^ -ut^ ii***fs^ 2ir*.nxifL ni- 
neck, the tncc c<f -pxj'jj. jf menn. -i^riierr -*a*dL vtsc 
until he feid§ izna^jf "dn^ aaivt .x -a*^ nswr-iz. 

As a rnle- riluuEPt imsOuiiQiueL are €mn»«^. ii'jii*er.- 
contented, azid pfia%ciL : 'pml 'iii^r iairv??rL* ar- j^*^ 
they rej<:4«:. TOaL & arriDcin lac^rr iiia-s^ aui "Xu^ir 
crops are smill tml Ti»*a- a?*- il -t^L ta***- : wr- Tiifc*- 
their areiage fca:*e of * :d_ mic isart v«r^ csi; ahf 
dav, month afr*T in:ai;i. T^^ar ah-er ^v^ar. *ii*: *jii« 
wonderfnl tiiii^ » iian -dhrr a-* »• i*r*-fir mio*r 
their troabS^ea. If "^i*- rv.n* ^.-'iiuc vh "Utfi-fL '#ir *r lu^ 
moneT-lendef?* T-etfe. and «d »fx ii'*F * -r-*?*r -.'i-ia- <i^ 
these r^KMrk«ia$ iacyief' iuli*- "irw* ±t ii'r. juu'.i i«r 
for their fiatnre. 

The iTot 

Tinn* TUT Irr.i*- u*-*- i^j.«r 
S'^ wKHJt zimr iir:«^ iiai^ 

Given sn^i-f-e-i.* f -r i_r "rri-*^ -..r v" i:-r-^ »■,• »' 
debt; but Li* liifi > * :_ .'_l *. .* »: • r-it.- -. <;:j' 
his cattle: if hr y-r^r -r.v ^-: •_ '.v - ' .- ,« i . 
land, he niTi?t p^rf.'r::rr '♦•.-:.'¥ v.i Kt^* ' . ' r 

too often at a ni-.-Tii n'r-rr--^- T-- >'' :<.- ,' /. :c;r 
ryot is a cre&^-irrr :: r'^-r Zj^-:-'^-^ r. ' •..»"*-• ':?a' •- r:^ 
sists of a few L:r.r r.-:L!_r .c' 'icv.v* . :.i.c*-"- v • 
mud, floored wirV ^ji^ %::iir^ tji ^-x: - -/, x - . -. 
gle grass. He Lsl^ l::rle :j-T.."_'r. >♦'--• ' t *y.. *y/'^ 
— ^a bed of sackiii? or c-:r: ',»i :■>•,/ -uv .-;- « ' 
more likely he *]e>ep* :«l i --jir .r * » *• ,, *,/-»•. 
Dried mud is a girsi* :Vi*v/r ;_•_ t .-"v .» , i- x.- **>- 
ment, his hut is daiii^d w.-;. r. ;„ * ^ ^»' , ^ »•- x "»*''' 
of it, also his fire-pla>ie. H-r wj.. :^.'vvc'*. -:< -■, n-run 
brass cooking pc^ts; b::^ v^ri' .iiCr:,y *-.>*. ir^ .-.*"* . 
chatties and gurratvs iSiiAn -A 'x^vj-Vjv;. /^ *<^r'^Ki^' 



ware, bat of world-old shapes. His womenkind keep 

the hut clean and dress the food, two meals a day 
being the average allowance, oonsisting of rice, dhaU. 
iish, if procurable, and chillies. Plantain leaves eerve 
for plates. The women also spread the seed to dry, 
busk the rice, and often labour hard in the fields 
too. The babies, of which in an Indian village there 
always seemed to me to be swarms, tumble about 
without a vestige of clothing, perhaps a string round thei^ 
waists — merry little creatures, with pretematurally large 
eyes and (pardon me) stomache. The ryot himself wear* 
little beyond his dhotee and his turban; his clothes 
cost him little; his house rent is from 1 to 2 rupees; 
the homestead, if he did not build it himself, wiU' 
cost from 30 to 35 rupees for the biggest mud buL 
He usually keeps a pair of bullocks, which would coab 
from 20 to 30 rupees, perhaps leas. His plough he 
has very likely made himself, and at the outside, 
taking into consideration its being shod with iron by 
a blacksmith, it will not cost him more than 1-8 or 
2 rupees. It will be seen that with such an estab* 
lishment, should any unforeseen calamity occur, tha 
death of his cattle, or a bad season, and the cons&« 
quent failure of his crops, his rent falls in arrears, 
and he is obliged to borrow to buy se*d for M» 
next sowing; the Ttiahajan thinking nothing of 
charging him 40 or 50 per cent, interest. Food to 
the ryot is his hea-.-iest item of erpenditure, 8 rupees 
per month would probably cover it; keeping his 
femily that time in their simple food : but even to 
secure such a paltry sum the bread-winner, or rather 
grain-winner, has to work " from mom till dewy eve,"! 
a hand-to-hand struggle, really speaking, for life. If it 
were not for the climate, and the way the poorer native* 
have of living ^ad even being, comparatively speakings 
' on the barest possible subsistence, the ryotft 
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nmst knock under completely to the tone of c 
stances, circumstances over which they, poor creatnm, 
have little or no control ; but which might be amended 
very considerably by a judicious l<ioking into of tiieir 
stats on the part of Governmenf. The patience of 
these Indian cultivators under Mppreasion and misery 
deserves a better fate than th;it they should die off 
by thousands in times of famine like rottcai iheei^ 
without a murmur, unless it may be of "ibuTnef " k» 
they pas? away. 

The land teniu-e of India, one of the most compli- 
cated systems in existence, has grown eadi yearmorfr 
oppressing to the ryot. It has litenlly hemmed bim 
in, sunk him more deeply into debt each teaaoo,, 
and lauded him in a state of misery beycmd which it 
is almost impossible to ima^'ne a lower depdi. I 
speak of the smallest rvots ; tbo*- with more laod «© 
possibly in a hifhi-r '■■■ijiI'Mt.. !iu' even to them rttln 
must ocone eventually if the common caose of tJie 
Indiui ryots is not taken op in places of authority. 

Three-fourths of the people in India depend entirely 
on the laud for enbsisteuce ; and that, with the depl/^ir- 
ably backward state that agriculturt: tH in, is a v«ry 
eerloua matter. 

The exact nmnber of teparat^ centreti i-rf fx;piilatf'tfi, 
cities, towns, villages, &«,, in Britiith ItwJia, iiuiiiui'mtf 
Burmah, was ascertained by the ImH t-Atniuut rM^iruM 
to be 493,466. If we take the a<!eep«^»J e-tiwwl^ -4 
200 millions as the pf^lalion '4 the tvnmiry we ffef, 
about 400 people to ea(;h c*nt.re, »niiif, 44H^'J'/ •/! 
these centres are returned a« having le«« \hiai l/fff 
inhabitants; and it is nrrtat all \mf*-n»fnu^At: Ut mfiffttf 
that the inhabitanta in near)/ ^1 tfi';)»e 44H^'/'/ 
villages depend for th«ir living mi »((ri/;'i)i «'sJ Wdj/l'/y- 
meute. It is, theFe&xe, w* Un, nuu^i t/, my tUiti- out 
of the 200 millions 'A toulii in tiuiiit, ft»Miy ttfit 



millions gain their living by the h 
holding a few fields depend on th 
little all. In tiroes of drought, then, it is not difficult 
to fancy how much they sufl'er. They lose their crops, 
they lose their cattle, and they fall in debt. 
Colonel Virtue, with regard to those ryots holding more 
land than they could properly cultivate, made a sug- 
gestion in the hidian Agriculturist, some months 
ago. It was that ryots should be encouraged to plant 
a smaller area, but to spend as much labour and 
manure on the smaller area as they did on the larger. 
Suppose a ryot to cultivate 50 acres and to spend 24 
rupees per acre, this would represent, including the value 
of his own work and that of his cattle, 1,200 rupees. If 
he spent this same sum on, say, 25 or 30 acres the result 
would in the end be infinitely more beneficial to him than 
if he cultivated poorly the larger area. There would be 
a saving in seed, in'irrigating expenses, in fencing and 
in watching crops during the time of ripening, while 
the 20 or 25 extra acres would be left fallow, and 
could be used for grazing, grazing land, like manure, 
being a crying want in India. Under such a system. 
each aere would cost, instead of 24 rupees to cultivate, 
about 40 rupees, the difference, 1 6 rupees, being spent on 
the land in deeper ploughing and more generous manui^ 
ing, resulting in heavier crops of better quality. If the 
large ryots could be made to see the wisdom of such 
a system, and that their own immediate interests were 
concerned in it, this suggest.ion, which is on the face 
of it evidently practicable, might be carried out with 
immense benefit to the country. But the question 
is, how is the prejudiced culti\-ator to be made to 
see his interest in such a change of method ? 
The following plan of opening his eyes is 
suggested by the Indian ArjricultwiBt : — " Gov- 
ernment has ample means at its disposal 
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try this experiment. The estate nnder the C<mrt of 
Wards will be foiind most suitable for this parpote^ 
Let the manager of these estates select ffnur inielli- 
gent ryots, and ask them to try the experiinent -m 
small plots of ground about four acres each* at the 
same time guaranteeing them against acroal k'r*. 
This would not lead to an extensive risk <m the pan 
of the estate, and would give the experimentalist? 
confidence. Steps would have to be taken, of cour^, 
to see that extra labour and manure were actually 
expended, and we feel convinced that the *ec*>Dd y*-ar 
would show highly satisfectory results. Graut iDg thi^ t Le 
ryot might then be left to himself to follow it cp ; azid 
this he would do, as self-interest is the spur that will 
push him on if anything will." 

In years gone by the rudeness and inefficiency 'f 
Indian implements of husbandry and Indian methods 
of cultivation did not so much matter, becau.'?e the soil 
was more fertile, and the seasons of drought less fr»r- 
quent, the Indian plough, which merely Hiratched tL*: 
ground, the " field after one ploughing,"^ a^ Dr. TeDnai.* 
informs us in his "Indian Kecreations,** '^ fre^jueiit:;.' 
appearing as green as before ; only a few .^/mtch— 
being perceptible here and there, more re-^-riibliDg the 
digging of a mole than the work of a pJ-v.eh ;"* h\* 
this "scratching" was then sufficient to d'^rhe t}.*- 
fields sown after it with richer crops than are dow pr- 
curable from the soil. 

It is a mistake to suppose, however, that in thr — 
days the ryots never manured their landr at a,.. 
because they used leaves, w^xkI ashe*. and ordinarv 
manure ; now that wood is so dear for fuel th^ y uh^ i-p 
the manure they formerly were able to .spread on their 
fields for fuel; and even the wood ashe.s. which were 
largely used by some natives on their land, they 
caonot now procure, without buying the wood for fuel 



first, which they are too poor to do. If they c 
obtain firewood they would not use the valuable oopl& 
as fuel, but give their ground the benefit of it, aw 
they formerly did. Their fields can do without 
maniue, but they cannot do without food, whickl 
mnst be cooked ; and so the villager, not being 
able to get firewood, uses his cowdung cakes for fuel. 
Vegetable produce the natives do not value enough^ 
and they bum up heaps of refuse which would, in tha 
absence of other more enriching manures, help i 
invigorate the soil. Thia waste of vegetable matter 
ought and should be stopped aa much aa possible. 
Again, they do not understand, or very few of them do^ 
the value of rich marl, which is to he found at the 
bottom of many of the shallow lakes and ponda 
Oft«n these lakes run partially dry, or in some cases thq 
water might be nm off, that is where springs feed th( 
lakes, and they can be re-filled, and this marl 1 
for the labour of digging ; mixed with artificial i 
nrea it would he invaluable, and even used 
dung on the land, it must have a fertilizing el 
Here, again, India cries out for help to assist in develop 
ing her agrictdtural resources. It would be the di^ 
of a Department of Agriculture to look into all theS 
details to prevent vegetable waste, to use the natun 
aids for increasing the fertility of the soil, to preveii 
exhausting crops being too often grown on the sam 
ground, to plant useful trees, and those valuabU 
grasses which promote hujifus in the soil ; in facf 
aa I have said elsewhere, to help the ryots to' hd 
themselves. To aid them in their deahngs with thai 
oppressors the mahajana, by advancing at reasonabli 
rates of interest the money necessary to buy seet 
to harvest their crops, by lowering the assessment 
on those lands which they have planted with trees o 
their own accord, or dug wells in, or otherwiafil 



materially improved ; to show them practically, in tlie 
maimer suggested by Colonel Virtue, the folly of cul- 
tivating more land than they can really do joHtiee to 
and tend properly ; in fact, in a hmidred aad one 
ways to show that interest in Indian agricultore irtiich 
we are now reaping the fruits of havine bo loiup 
■neglected. The wedth of India is in her luid; and 
while we refuse to interest ourselves in the great 
question of agricultural wealth, we are simply neglect- 
ing our own financial interest.s. If anyildng will 
lift India into the place she should bold in th© 
world, it will be by increasing the fertility of an al- 
ready fertile soil, no such very hard matter, one voold 
fancy, when "nine-tenths of it (excluding Lower Ben- 
gal) is the property of the State," and a full rent can 
be levied on it, which can be periodically enhanced 
as the land is enriched to bear it. It is the old story 
8o often quoted of the bird and the golden eggs. 
We have our bird, ithas laid golden eggs, but if we do- 
not feed this mythical fowl, it cannot be expected to 
continue laying, and we starve it by withholding assis- 
tance when and where it is needed, and yet expect 
to hear the joyful cackle announcing fresh acquisitions 
to us in the egg line. We put the fault of the 
poverty of the land on the unhappy ryot'g 
shoulders, say he is this, that, and the other, expect- 
ing, like Pharaoh of old, to have bricks made without 
straw, *' Go ye get your straw for yourselves," i.e., pro- 
duce crops without aid from starved ground; and 
"diminidi not ought from the tale of bricks," i.e., con- 
tinue to pay rent and taxes aa before. 

Oh ! We need a reform in Indian agriculture 
more than most people think, and we need, as Mr. 
Hume says, an Agricultural Department in India, 
" firstly, to ascertain precisely what reforms are essen- 
tial in our existing agriculture as practised in various. 



to work out systema- 
of carrying through these 
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parts of the empire ; 

tically the best methods 
reforms." 

Good government means, we often bear, the 
"greatest good to the greatest number." In helping 
the agricultural population of India this axiom would 
be carried out: at leaet 70 per cent. of the populafiai 
derive from agriculture their daily bread, dependiM 
on it for their living, while if its power is considered 
indirectly it may be stated that the entire population 
are more or less influenced by it. All the various indu*- 
tries are in a measure connected with it, and draw 
their power of continuance and prosperity from 
the sod. The revenue is sensibly affected by good 
or bad seasons, thus proving how much it depends on 
the flourishing state of the land. It is, therefore, no 
trifling and minor matter which should engage tlm 
attention of the Indian Government, but an inexpres 
sibly momentous one. But the Government looks i 
these things from a purely fiscal point of view, and fli 
very very little are their importance considered that ttu 
necessity for ecoTvom/y, about which lately so much ha 
been said and written, has led to the aboMshmen 
altogether of the Department of Agriculture, whidl 
though far from being in any way adequate to India' 
needs in this pajticulax, was at least a step in the 
right direction, and might in time have developed 
itself into a practical working centre, round which 
those interested in this vital question could rally. 
to attack one of the most useful departments— thougl 
not nearly so useful as it might have been made— 
and to all intents and purposes to abolish it, is one o 
the first steps in this mighty scheme of paring dowi 
and retrenchment, where will the movement land 
India? 
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CHAPTER XXIV. 



Under the head of " Oils " I have treated of Un- 
Beed, poppy seed, and til or gingely. 



Is exported from India in large qtiantitiefl. More 
iimn half our supply of thia seed aa early as 1865 
came from India ; for in that year we imported 620,782 
qrs of rape seed, of which 429,134 qrs. were shipped 
from Indian porta. 

The marked decline of Russian seed caused last 
year a large increase in the Indian exportation of rape 
seed, as also with linseed. The following are the quan- 
tities of the former which have been exported during 
the last five years : — 



Tear. 


Cwts. 


Bupeei 


1873-74 
1874-75 
1875-76 
1876-77 
1877-78 


359,854 

827,430 

2541,843 

2,088.760 

3,193,488 


16,19,335 

37,23,429 

1,08,48,208 

1,14.29,244 

1.91.84,378 



The increase in the last named year being more than 
1,100,000 cwts. Bape(£r'afi8ica')ia2}U8,Linn.)is, as will 
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be seen, now very largely cultivated in India. It is a 
biennial plant of the turnip kind, the woody root is 
hardly fit for food, it being grown for the sake of ItB 
seed, from which the oil called Colza is expressed In 
England sheep are fed on the leaves of the plant, as 
also on the cake made from the oil. 



MUSTABD SEED. 

The seeds of the Sma/pia juncea (Linn.), or Indian 
mustard, are possessed of the same properties as black 
and white mustard, and they can be employed for the 
same purposes. The plant is greatly cultivated all 
over India, and our imports of this useful condiment 
are chiefly brought firom India and Holland. When 
the seeds are deprived of their oil they are more 
pungent, but their pungency does not last long for 
medicinal purposes ; therefore, the freshest seeds are the 
best. It is said that mustard was not known in its 
present form, i.e., in a powder in England, until 1720, 
a Mrs. Clements, of Durham, being the first person to 
discover that the seeds should be groimd in mills to 
a powder or meal. The natives value the oil ex- 
pressed from the seeds very highly, and use it as a 
rubefecient, it being supposed to invigorate the body 
when well rubbed in. Since the year 1874, the expor- 
tations of this seed from India have decreased, as the 
foUowing figures show. 



Tear. 


OwtB. 


1874 
1875 

1876 
1877 
1878 


16,011 
1,193 

12,770 
6,435 

7,782 
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The seeds of other sorts of Sinapis are also used in 
the manufactitre of mustard, the 8, rwrnoad, S. glauca, 
and 8. dichotoma; and the oil expressed from these 
plants is also much valued by the natives. 

Taking the total quantity and value of the Indian 
seed exports, including all kinds, it will be seen from 
the figures quoted from Mr. O'Conor's report that the 
last year was one of very considerable activity in the 
trade, it being favoured by fair crops in the North 
West Provinces and Central Provinces, the decline of 
the Eussian trade in seeds also assisting it. 

Total exports of seeds from India for the last five 
years: — 



Years. 


Cwts. 


Bupees. 


1873-74 

1874-75 
1875-76 

1876-77 
1877-78 


4,433,270 

6,074,756 

10,606,822 

9,682,866 
12,187,020 


2,36,14,508 
3,23,59,503 
5,46,19,818 
5,31,91,240 
7,36,02,837 



There are some who view with dismay the increase in 
the seed trade, and possibly, in the present state of 
India's soil, with reason. The trade has increased in 
value from £3,850,000 in 1857 to £13,560,000 in 1877, 
something like 274 per cent., and the seed exports 
now constitute about 23 per cent, of the entire exports. 
These oil-yielding seeds are exhaustive crops to grow ; 
far more of a drain on the soil than cereals, for from 
oil-seeds, opium, sugar, tobacco, &c,, the soil gets little 
or nothing back ; from indigo, notwithstanding the out- 
cry against it some little time ago, there are some 
returns to the land in the shape of refuse plant, and 
indigo water, which both act as fertilizers ; besides, 
indigo is cut green, and being a legume, its leaves 
absorb ammonia, and land on which it has been grown 
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is enriched with nitrogen. Too much of this exhaus- 
tive seed growing is impoverishing to the land, which 
certainly does not need to be made more sterile ; and 
though it may be for a time beneficial to the revenue, 
is likely to bring disastrous after effects. If grown in 
proper rotation on land, not starved, but enriched with 
natural and artificial manures, oil-seed growing is all 
well enough ; but under the ryot's present system d 
" spoliation farming " is no doubt productive of more 
harm than good. 



CHAPTER XXV. 

BILE. 

It u to China that we are originaUy iiiilebtod tor 
the knowledge of the Tnanafiictare of iiflk from the 
silkworm. This art was brought into Kurope by t*0 
Nestoriaa monks, natives of Pensia, who penetrated M 
miasionaries into China. There they, acwrding to the 
accepted early hiirtxiry of the Rilkvoruii becsine 
acquainted with tlie rearing and geofml taaaaeenuat 
of the insect. On their return to Comctantiowle they 
eiplained what they had seen t/i the Kmptattfr 
Justinian ; and he, becoming d«eply int>^wrt«cj in Upt 
history of the new art tbey gave him, went tiifta 
back into China to btcome m'^re tb'/roaitiJy iv/uvft- 
saut with the Mik WMtnfneUue aa isurinn '/a iu timi 
country, and, if possible, Ut pr'xsore WMOtt ej^g* 'ff 
the Bombyx Tuori or alkwima ufXh, wttj« wiiUii 
he might en>emD«atali«! in hi* </wn tfiupiri, Hv 
stratagem these moolu obtained mmi^ "ifii** wl'^^< 
they hid in, the hollow baotlKM miiiSiiuu utM^ iiwy 
carried, and broug^ them in safety Ui OmitMUtiufnAM, 
The e^B were hatched out in a oun^ifl^ iiif, wirum 
fed yiti^ their usual food — muiberry Wv^ iwf U»*^ 
throve and multiplied very nipvJiy. 't)ii» U tiiM tift*, 
we learn of the imrodoctt'A '/ wii( j«t/^ KfW;^. '/1w» 
author of " Feri[^us lA the Kfythi%9>«i Nm " w/^»>» -/f t Jwt 
Malabar silk aa an artMi« ixa)K/rt«>4 &>/<» iittf Vm*. ( 
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but it is not probable that the method of obtainiiig 
raw silk was known in India t.ill quite three hundrw 
years after its introduction into Europe. 

Aristotle ia the first Greek author who mentions thft 
ffUhworm, which be does in his "Natural History "vt 
19, other writers supposing silk to be a vegetable pro 
duction. Dionysius, writing ofthe Seres of Serica,!)] 
which narae the Greeks called the silk-produrin( 
country, distinctly says that the " glossy down " 
culled from flowers ; and Virgil also supposed that til 
Seres carded silk from leaves. For at least six eeib 
turies the breeding of silkworms in Europe 
known only to the Greeks of the Ixiwer Empire. Siciljl 
had the art transferred to her in the twelfth centuij. 
In the thirteenth it was introduced into Italy, a 
from thence spread into France and Spain. It v 
not until the fifteenth century that the method 
manufacturing silk became known in England. Jau 
I, did all he could to promote the breeding e 
rearing of the worm, and the culture of the mnlberr 
for its food amongst his subjects, but with very litti 
success. His introduction of sericulture into 
English settlements in America for a time seemed i] 
& fair way towards being eBta,blished with success. T 
climate was fevourable to the experiment, but t 
cost of labour prevented its being remimerative, a; 
80 it died a natural death. 

It is very generally known that the Bombycidi 
a family of the order Lepidoptera, belonging to t^ 
section Lepidoptera tioctuma, are the silk-prodnO 
ing moths which assume the pupa state in ( 
which the worms when about to change their ^ 
spin for their protection during their transition i 
caterpillars to moths. The BoTfihyx ■mori, the mot 
to which the silkworm turns, is the best known 
the species, as being the most useful and interestiu 
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the coooon the chiysatis remains quite torpid &oin a 

fortnight to three weeks. It then eats its way throu^ 
its case and emerges as a winged moth; it pain, 
deposits its eggs, and then soon after dies. The. 
male moth also perishes very shortly after hia short- 
lived mate. Silk cultivators do not allow the motK 
to eat its way out of the cocoon, because in doing so it 
of course by cutting through the silk spoils it for 
reeling — ^thongh it can even when eaten through be 
spun — they therefore kill the chrysalis by plun^ng 
the cocoon into hot water or else exposing it to the 
rays of a hot sun. 

The exact period of the introduction of the domes- 
ticated silkwonn into India has never been clearly 
fixed; and from the name desi, or indigenous, being 
applied to the oldest species known in the country, 
the fact that the insect was really imported in the fii^t 
instance appears to be now lost sight of. Those who 
are much interested in sericulture should read in full 
the account of the Indian silk trade given by Geoghe- 
gan in his " Si!k in India," from which I have drawn 
largely for my information. Writing of the trade in 
Bengal, the author of the above-named work saya 
that in the early days of the silk trade in India silks 
were imported chiefly from China, Japan, Siam, 
Cochin China, and Persia, and that these importa- 
tions were held in far greater estimation than Bengal 
or home-raised sdks. 

In 1710 a new species of worm was introdoced 
called bara pain or large worm — the Boinbyx textor 
of Captain Hutton. This was brought either from 
China or from some of the countries bordering on 
it. This breed has, unfortunately, like so many others, 
degenerated, and even in 1796 could not bear com- 
parison with what it was when first imported. In 
those days silk was cultivated in much the same 
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gunnah rates for the third year. These regulationa 

increased the rearing of the worm and the cidtivation 
of the miUberry, but the silk was still too badly 
reeled to be in active demand. The Italian method 
of reeling was then introduced by Messrs. Aubeit, 
Eobinson, and Weiss. The first named gentleman 
died on the way out, but the others carried ont to 
the best of their power the intended improvements, 
the results being so far satisfactory that from 1776, 
to 1785 a considerable and steady increase took place 
in the exportations, the Bengal silk at that time 
driving all competitors, except China and Italian silks, 
out oftte English market. Greater attention, too, was 
now paid to the breeding and feeding of the silkworma ; 
the degeneracy in the worm# which caused great 
anxiety to those interested in sericulture, was traced 
in great measure to carelessness in these particnlaiB. 
Dr. Eoxburgh, a great authority on such subjects, in 
a letter to Government, urged the necessity of great 
attention being paid to the worms' food. He writes :— 
" Improper food may be the sole cause of degeneracy, 
if such has really been the ease; and I think it cor- 
responds with the habits of the natives, who bestow 
as little labour on their husbandry as they possibly 
can ; and without much care, constant attention, and 
labour, the Indian mulberry plant, as well as that rf' 
China, soon becomes stunted, and though not absolutely , 
diseased yet unfi t to yield leaves of the best quality. 
I would, therefore, recommend that much atten- 
tion may be paid to the mulberry plantations, let the 
species or sort be what it may, for I well know that 
few trees degenerate so fast as the various species of 
this useful family. Another consideration of mnch 
real importance must be attention to freshness of the 
leaves when given to the insect ; for though oar 
domestic quadrupeds draw the best of nourishment 
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from dry food, yet I believe the caterpillar of the silk 
moth will thrive best when fed with the freshest 
leaves gathered at a proper age, so as to suit the 
digestive organs of the little animals through their 
various stages." 

The sort of mulberry liked best by silkworms has 
small dark leaves, rather thick, and from being so doubly 
hard to pick. It is called Morua aJbOj and has a 
white berry. It does well as a standard tree, as dcjes also 
the Morus rubia^ or black berry. The Mows Irulica^ 
or common indigenous mulberry, is the best for gene- 
ral cultivation in Bengal, and silkworms are very 
usually fed on it. It requires a light, rich, elevaterl 
soil. Clayey ground should be avoided, as no water 
should be silowed to settle round the nxjts of the 
plants. Mulberry plantations require to be renewed 
once in three or four years. By this practice a pn>- 
per and constant succession of leaves is insurerL Cut- 
tings are also planted frequently, usually at the fmd 
of the rainy season, when they are set in rows thnr'j 
feet apart, and a space of from one and a half t/> t.w'> 
feet between the plants. The lab^^ur of k^^rping a 
plantation in good order, when once it ih fairly h*;irt/jrj, 
is not very great. The pLmtft want, when ktiW y^^iuii^ 
earthing up from time Xf) time, and the ground urj.^* 
of course be weeded and drefejj-ed with ssiULW^n' >.' 
often as necessary. The plant •? are general J y <r^ >.'/>-;" 
four times each year, and have their \.*^\'*^^. «*rJp;>^'; 
twice. The trees are not cut doinj »jxi*il t.^e*. <:'»: 
five years old, then they are cut Vj tL^r r/ft ic.y. 
allowed to grow again for an'xLer *^i\h y^^^^-, w^*-'. 
they are finally TfyA^ out f*isXAT^]y, 

The other mulberry planu,. ^^^ide*' v^'^m: niiv^*/.. 
cultivated in India are the Mcfra^ v^n/jjoryjtK*: A 
Dr. Eoxburgh^ the MoroAf I'jiifUi/ji iM. Lurf*. su^-.u ijiL' . 
Morus serraia bo called by l>r. ii^jiivw^t^ M'^fi^ 



nigra. Moras multioauUe, Morvs leptoetachya or ahd 

toot, and Moms ei/nejisis, all mentioned by Mr. Cop« 
Those ryotB who cultivate mulberry plantations di 
not always rear the worms. Such cut and sell th, 
leaves to breeders of the insects, who are not eulti 
vators of the plant, charging for a basketful or coopii 
at the rate of three baskets, each holding about ont 
hundred pounds avoirdupois for one rupee. Tha 
average value of crop per beegah (which is the third 
of an English acre) differs of course in different 
localities, about 8 rupees is a fair estimate, which deducts 
ing the rent of the land, or 2 rupees, gives a profit oj 
6 rupees per beegah. A mulberry plantation is not formed 
quite 80 easily, though, as people might fancy; ther* 
are many, very many, difficulties to contend with before 
satisfactory results can be obtained ; there are many 
enemies to be fought against: grubs gnaw away tha 
roots, deer damage the bark and leaves, caterpiUara— 
not silkworms — destroy the leaves and young buda, 
and a species of la/mia causes much damage \n 
gnawing the bark and laying eggs, the grubs of whica 
when hatched eat downwards through the trunk, caus- 
ing the tree to become sickly and die, ^^ 

After the plantations are found and (airly establlsheii 
then rearing-houses for the worms will be the next 
consideration. These should he raised close to thq 
plantation, so that quite fresh leaves can be constantly 
procured through the day and night. Silkworms 
are night-feeders, and it is quite necessary that they 
should, for their well-being, have fresh food afc nighb 
picked straight from off the tree, not gathered hours 
before, and allowed to ferment by lying by until the 
worms require it. Such trouble as this a native will 
not give himself unless he is looked after ; neither 
will he attend to another point on which equal atten- . 
tion should be shown, the cleanliness of the trays J 
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on which the worms axe kept. All wastage, refuse, Acj 
must be daily cleared away, dead-worms in particu- 
lar should be removed directly they are discovered; 
putrefaction in such a hot climate sets in at once, 
and would be dangerous and unhealthy for the li\'ing 
worms. Silkworms are subject to diseases in all their 
different stages, in the egg, which is shown by its 
becoming discoloured ; in the larvce, also shown in 
colour, or in spots appearing on the body, or in jaun- 
dice, or in death in the cocoon when half spun, which 
ruins the silk, the worm becoming putrid inside it ; 
and the moth, too, is subject to black spots, to a want 
of the proper secretion of the gum used in adhering 
the eggs when deposited to the substance on which 
they are scattered, and to unproductiveness of the 
eggs. Those accepted as authorities on sericol- 
ture trace all these diseases and ills to ^impro- 
per food," and "improper management;" but "un- 
suitable climate, and the long-continued artificial 
system to which the insect has been gubjfrcted," 
Captain Hutton considers, are also answeraVjle for the 
degeneracy of the silkworm at the pref^ent time."' 
And the only remedies " he thinks that can effectually 
restore this valuable insect to health " must pr^jce*.-d 
partly from the introduction of a more careful and 
natural system of rearing, and partly from the periodi- 
cal infusion of fresh stamina, derived from mfjlliH 
produced from eggs imported from the northern 
provinces of China, to which the in.^ects are indigen- 
ous. By these means fresh strength and wgonr may 
be imparted to the constitutions of our pr^^r^-ent worn- 
out and debilitated stock, the trouble and the fiTcpfzTi.^fi 
incurred being amply compensated fr>r by rhe irripr«->ve- 
ment which must take place both in the rjiiantity 
and quality of the silk*" 

The rearing-houses are usually from 24 ro 26 feet 



long, from 15 to 17 broad, and about 10 feet high;, 
including the raised floor, which is perhaps 3 feet ; ths 
walls of earth, and the roof of thick thatch. The 
shelves are usually 16 to eaj;h giurrah, of which therff 
are 5, each shelf having a raised rim plastered wilfc 
buffaloes' dung ; each sSelf will contain about 3^00 
worms, so that a house of this size would be capaldf) 
of containing about. 256,000 worms. The houses are 
also fitted with 10 chand/rukeea, spinning mats, bamboo* 
chics for doors and windows, baskets of large size in 
which to carry the leaves, three or four gunnies f(ff 
spreading on the floor, and a number of earthenwara 
pots for different uses ; the extra expenses are for 
extra buildings made of mats and thatt^h attached to 
these bouses. The whole cost will be from 50 to 60 
rupees for each rearing-house. The extra nmt and 
thatch houses are for the chan&rukees in which the 
worms are placed at nighty for protection from the 
night air, and having the light of lamps the wonnSj; 
while spinning, spin all night, and the cocoons fron^ 
the unremitting labour are improved and the siU 
reeled from them of more even quality. On the cesa 
tion of the Company's trade with India in 183i^_ 
measures were taken by Government for the dispoea 
of the silk factories as soon as possible ; but it wa 
not until 1837 that the severance was really com 
pleted, and the trade given over to private individnalfl 
The number of basins in the filatures owned 
occupied by the Company in 1831-2 is stated 
15,723 ; but these were either sold by auction 
entirely given up. Geoghegan writes, " Since 
silk trade passed into private hands in Bengal, Govern 
ment has not taken any active measures for thi 
promotion of the industry. Except, therefore, sod 
figures as the Tables of Exports may afford, there ii 
little to illustrate the history of silk in Beit- 
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from 1834 onwards." Many names of those 
grested in the progress of this industry can 

mentioned, e.g.^ Mr. Bashford, Captain Hutton^ 
. C. E. Blechynden, Messrs. Atkinson, Tmnball, 
rshall, Signer Lotteri, M. Lagarde, M. GaJloris, 

Perrin, M. de Cristoferis, Mr. Fox and Mr. Mal- 
□a, besides many others, all of whom made experi- 
nts in sericulture. The following table will show 
h what success : — 



BENGAL 8ILK (rAW) EXPORTS. 


Period. 


Average Exports 
in lbs. 


1838-39 to 1841-42 
1842-43 „ 1845-46 
1846-47 „ 1850-51 
1851-52 „ 1855-56 
1856-57 „ 1860-61 
1861-62 „ 1865-6(> 
1866-67 „ 1870-71 


1,384,242 
1,555,130 
1,200,024 
1,611,50«) 
1,511,7(W 
1,485,763 
1,558,246 

1 



3se figures are exclusive of waste silk and cocoons, 
Lch were in 1870-71 for the first time exported, 
the present state of the Bengal silk trade "the 
ductions of Bombyx silk in the Lower Provinces 
eluding Assam) seems to be confined to the dis- 
:ts of Eajshahi, Maldah, Murshidbad, Midnapur, 
bhum, Hughly, Burdwan, Bograh, Howrah, Nuddea, 
sor and the 24 Pergunnahs." The first named 
! are the chief silk-producing centres, the others 
ag some of them of but little note, and in the 
3 of Nuddea and Jessor only having one filature 
each district. In Rajshahi, on the contrary, Mr. 
ine, the assistant magistrate, says that there are 
less than 97 filatures, 34 of them being owned 

X 



306 SILK. 

by Europeans and 63 by natives, containing a total, 
of 5,760 basins, and employing from 11,000 to 12,000 
hands. The yield of raw silk this gentleman esti- 
mates at 5,000 maunds ; and he considers that the 
area under mulberry cultivation is about 150 square 
miles, while at least a quarter of a million of peoi^e 
are supported, in one way or another, by the trade in 
this district alone. 

In Bombay the earliest attempt at sericulture was 
made by Mr. Baber in 1823, who introduced womw 
from Mysor into the Southern Mahratta country, 
experiments being tried successfully at the Dharwar 
Jail. 

Silk was introduced into Khandesh in the year 1826, 
by Mr. Gibeme; but the results of the experiments 
were very slight, and in 1838 were quite abandoned. 
The Ahmadnagar silk industry also proved a failure, 
as did also the Gujrati experiments. Signor Mutti 
was in 1838 appointed Superintendent of Silk Culture 
in the Deccan ; but though Grovemment spent large 
sums of money on the effort, and at one time great 
hopes were entertained, the result proved that Signor 
Mutti had been too sanguine and not sufficiently care- 
ful in his method of superintending the work ; and 
failure was also the result of this experiment. And 
the Bombay Chamber of Commerce writing under the 
date of the 28th December, 1871, says that there is 
" no production of silk in any portion of the Bombay 
Presidency." At any rate, there is no export trade 
in the article. All the silk used in the Bombay 
manufactures being imported chiefly from China, not 
much Bengal silk being used, two descriptions of it 
are imported, " the Eadhanugri, which yields chiefly 
Jimibolia, and Jadi or coarse-yielding Takra or Wana. 
Southern India appears to . be well adapted to the 
growth of the mulberry and the rearing of the worm ; 
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as yet but little good has resulted from the eif-rr.- 

meuts hitherto made. lumost of the di^rric:* ii. Tfii'.r. 

sericulture has been introduced it ha? •i:-»i 6-»^v, 

except in Salem, Coimbatore, Cuddapoh. N r.'i. Ar .">,•- 

Tinnevelly, and South Canara. In tL^ Pui.jl"r l»r. 

Gordon, in 1836, tried to introduce thr iz.'i-Kry a: 

Umbala, but on his departure the attecp: :V.l '.ir vi^L. 

Colonel Wade at Lovdianah, Cokmel H^rbwrr a: Bui.:-.*.. 

Colonel Abbott <it Hooshyarpore, Mr. E. •_*. Kiylrj it 

Kangra, and Mr. Cope in Kawul Piikdcr:, all vii- 

menced sericulture; but th^rir effun? •!■.' r. .r <-^l 

for much notice, though they go far "...■ ;.: "-r 

that the silkworm can not only -i-ii,! ::.r ■.!> 

mate of the Punjab, but that the ?i-k it pr -i - r^ 

is superior either to that imported fr-.trn I^ iLi.-i .r 

Khorasan; while of the mulberrv, the orr-r-vi. -i-* :•-• 

is abimdant, and the finer sorts flouri-h ul. irr -.ti.-^ 

ful cultivation. It is evident that with «-irr i- r-c-ir:- 

food, sericulture might be mad^r a f^'iurcr: «f tt-: .-;, -.^ 

the Indian ryots in the=:e districr> liL. I .-.'.^ . - .• - 

of profit to European speculiitors. I:, 'r ■ r !--:> :- 

the industry has not died out. Ju< l.-.'r'.-: *':.- .-:.-:. 

of Mr. Halsey has affrtttrd the di=-*ri':: : :.^\ *:. ,^:. 

the season has been a bad one, th^r w:L"-rr :.- ^^:.' 

having seriously damaged the le-^ive* -' f •.I'.r ::. ..- 

berry, the price obtained for urip;Tr«.T: i ..■.:.• ,- 

about 80 rupees per maund, and at •;-:- pri -: '':.-:-: 

is for them a fair market, a n:i*:vr •.: ['-..r."-.." 

having purchased, so it was said, 10/Xt^ ruL-r- v -:. 

last year, and is leading men to coIlT.-r j.. .■>-:.' ;.-. v.r 

same district this year al?o. It is a p:\v :: -/^^ .:. 1 ..— 

try of this particular district, which :• !-:r. -rr. ::.:•.: 

ordinary conditions to be favouraM- *;.. ^-r" . ..* „--:. 

should be allowed to die out ; and it i= •■ • l>: ':. z-r-; *.:..>- 

efforts may be made to increase it, ar.d rT.:,.ri^r •;.*: 

ryots to continue planting the mulh-erry i:.i T-r..r.:.;f 
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the worm. ]\Ir. Halsey's filature at Sujanpur will, it 
is said, probably be purchased by a Bradford finny 
and so be kept up. Captain Hutton strongly advocates 
Mussooree as a place well suited for silkworm cul- 
ture, especially of those wilder sorts of silk-spinning 
insects which have yet to be mentioned; of which 
the Tusser or Tasar, the "Eria" and the Munga 
are the best known. The former is the most widely 
distributed silkworm in India, it is the species usually 
designated the Anthercea paphia of Linnaeus ; but there 
are most likely other moths also included under the 
head of " tusser," the insect known by this name is found 
in the Sub-Himalayan tracts, nearly throughout the 
whole extent of the range through the hills from Assam 
to Chittagong, also in the Soonderbunds, and in the forest 
and hill belts inhabited by the Sontal, the Kol, the 
Khond and the Goiid, also in portions of the Madras Pre- 
sidency. The tusser worm is multivoltine, and a much 
more indiscriminate feeder than the ordinary silkworm, 
for it feeds on the her {Zizyphtis jujuba)the almond(Tef- 
mmalia catappd)^ the suma {Bombax heptaphyllumX 
the asun {Terviinalia alata), the saj (T. tovieivto8a\ 
the sal {Shorea ro&us^a), besides other trees and shrubs. 
Dr. Henderson, Colonel Eowlett and Mr. Fretwell men- 
tion wild silkworms found in their respective districts, 
and Dr. Buchanan gives an interesting account of the 
rearing of the " tusser " and winding of its silk by the 
natives of Bhagulpoor. The tusser breeders in Madras 
are chiefly low caste men, such as Teloogoos and Gronds. 
The great difficulty which rearers have to contend with 
appears to be the wild state of the moth, which will not 
bear domestication. Out-of-door cultivation is therefore 
generally adopted, the worms directly they are hatched 
being placed on the trees on which they are to feed, the 
rearers watching the trees armed with pellet bows, to 
prevent the birds and hornets attacking them, the worms 
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"being moved to other trees when they have exhausted the 
leaves of the first on which they were placed ; they are 
also allowed to spin on the trees, and the cocoons when 
finished remain one week to harden ; they are then taken 
•down, the grubs within them killed by the cocoons 
being plunged into boiling water, and the cocoons 
either sold as they are, or else the silk woimd off them 
by the rearers. The tusser worm takes very short 
sweeps of its head in spinning from side to side, so it 
-draws its silk very closely in parallel threads which 
makes the reeling off even a more difficult process than 
^th the common silkworm's silk. In Bhagulpoor 
women usually wind off the silk, as they do also in 
Burmah and Assam. 

Next to the tusser worm in importance ranks the 
•** mimga " or moonga of Assam {Antherce Asaama) it is 
also found in the Dehra Doon. Thfe silk it gives is of a 
fawn-colour, and in Assam it feeds on ChampUy 
Meizcmkuryy Soom^ SoonhalloOy Dilguttee, and Pattee 
Jioonda, The Soon, a species of laurus, appears to be 
the most suitable food for the " mimza," as the finest 
silk is procured from worms so nourished. These worms 
;are also reared on the trees in the same way as tuss(ir 
worms, the trees besides being watched to prevent birds 
and hornets attacking the worms, have their trunks 
smeared with molasses, and dead fish are heaped at 
their feet to hinder ants from climbing up, as their 
bite kills the worms ; bats, owls, wasps, ichneumons, 
and rats may also l>e reckoned amongst their enemies. 
To prevent their crawling away U) other trees, plantain 
leaves are wrapped round the trunks of the trees on 
which they are, as they cannot travel over a smooth 
surface. In forming their c^xxx>ns these worms also 
spin instead of vdnding, especially when two or more 
cocoons are joined together, as is often the case. " The 
price of cononon 'munga' silk is from 3 to 4 rupees 
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per seer; but the better sort, mezan-kuri, fetches from 
6 to 8 rupees per eeer. Fifty thousand cocoons 
are estimated to yield upwards of 12 seers of silk, 
Mr. Hugon, however, puts the price at 5 rupees per 
seer." 

'nie"eria" vorm {AUactis ricini) has spread very 
little if at all beyond the province of Assam, and xhe 
Dinagepore, Eungpore districts south west of Assam ; 
it feeds chiefly on the Ricinua commv/nis and R. 
vimdia of Willedenow — wkich plants are easily raised 
in free mixed soils ; the latter plant is really red not 
green, viridis being decidedly a misnomer. This woiro 
feeds and thrives best, Mr. Hugon tells us, on castor-oil 
leaves. There are seven broodi in each year, the cycle 
in Hummer lasting from 43 to 47 days, in winter two 
months. The " eria " is more domesticated than either 
the " tusser " or the " munga," and is reared hy (he 
natives in their houses, the silk obtained is worth from 
12 aimas to 1 rupee per seer of sicca weight. Very liltle, 
however, of it comes into the market, as the natives real 
and manufacture only enough for their own use ; it is 
said to be most excellent material for wear, the life of 
one person being qiiite insufficient to wear out a garment, 
made of it, so usually the garments descend from motliKT 
to daughter or even granddaughter. The Government 
of India, in Resolution I. of 28th February, 1879, para- 
6, asserts that "there is at least as great demand in the 
European markets for the cocoon of the eria and mnnga 
worm as there is for that of the tusser." It should be 
noticed, further, that there is a use for waste and hi 
pierced cocoons, as these when they cannot be reeled can 
be spun," 

The AUaous cyntkia is very closely allied to the 
AttacuB ricini, some naturalists holding the theory 
that the latter is only a domesticated form of the iirst 
mentioned. Be this ae it may, it is quite worth while 
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tx) cultivate this species, which is found throughout the 
greater part of the Himalaya, in the Dehra Doon, in 
Assam and Cachar ; it is a hardy worm moreover, and 
easily fed on the castor-oil plant, the Xanthoxylon 
hostile, the Coriaria Nipalensis, and other indigenous 
shrubs. Captain Hutton holds the opinion that it may 
be domesticated. The silk spun by this worm is at 
first glossy white, but changes to a dull sandy brown or 
grey colour. The Attacua ataa is found in Mussooree, 
on the Falconeria maignia, Bradleii ovata and other 
plants ; also at Kumaon, where it affects the barberry. 
Captain Hutton speaks of the silk as " decidedly good." 
Among other wild moths of this genus may be men- 
tioned the Anthercea PeroUet% found by M. Perottet, 
of Pondicherry, hence its name ; the Anthercea Roylei, 
found at Darjeeling, also in the Himalayas ; the Bomfjyx 
Huttonij firom Kumaon. B. BengaleTiaia, from near 
Calcutta ; the Bombyx religioace, from Assam ; besides 
Anthercea Frithii, Saturnia aylhetica, Actiaa aeUne, 
Attacua Ed/wardai, and some kinds of oci/aaria ; but 
little information of their silk-yielding properti(5H is 
forthcoming, enough has been written through by jrHjn 
intimately acquainted with sericulture to show tluit 
the arts of silk manufacture and tlje rearing of the 
worms are those that need never languinh in India, if 
only encouragement be given to nativfj.s to cultivate the 
mulberry and other varieties of fr^xJ for Hilkv/orrnH and 
to rear more carefully the worms the;n«elveH, Thin 
industry, especially that p-^rtion of it ry^nn^cted v/\\h 
the wild moths, is open to much developrn<:nt, \u India, 
Assam, and Burmah ; the intrxiuetion of fn-i-li ht/>ck Up 
counteract the deterioration whieh t-Mti-.t-M ho tniit']i 
anxiety, the more careful f^^xiing and n:;iri/ipf ortlw, 
domestic worm, and the irrt^U's a^.^Muy'inu v/hi';h i«.houId 
be paid to domesficating tho-.e wilder '^y-j-U',-. /:aj/Jible //f 
being tamed, are all yAuta i/t ^x; *;troii^ly urpr/.^l ity 
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those who would see the Indian silk indnstiy in a 
thoroughly flourishing state. 

Unfortunately of late years the trade has been on the 
decline, and the information obtained since the date of 
Mr. Greoghegan's " Account of Silk in India ** is but 
scanty. Silk reeling as a trade is largely practised in 
Ben^, where there are in the districts abr^dy named a 
great many Eiuropean as well as native filatures. Theaver- 
age price of Bengal silk (taw) appears to have been, as 
declared at the Custom House on export, 6-4 rupees, 
9-8 rupees, and 9-7 rupees, in each of the three last 
oflBcial years. China and Japan compete now consider- 
ably with Bengal in the matter of raw silk, and it rests 
with those who have, or ought to have, the interest and 
well-being of India at heart, either to allow this compe- 
tition to go on, or, by encouraging by all means in their 
power the Vidian raw silk trade, to prevent foreign 
coimtries from injuring the interests of our Indian 
Empire in one of her natural sources of wealth which 
is really at present lying dormant, but is capable of 
active development. According to Mr. O'Connor's 
recent " Keview of the Trade of British India," the total 
quantity of raw silk exported from all India since 
1856-57 is as follows: — 



Period. 


Annual Average 
in lbs. 


1857 to 1861 


1,636,206 


1862 „ 1866 


1,345,516 


1867 „ 1871 


2,342,070 


1872 


1,893,322 


1873 


2,231,578 


1874 


2,223,917 


1875 


1,666,015 


1876 • 


1,310,569 


1877 


1,417,8^ 


1878 


1,512,819 
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These figures exhibit very clearly the stagnant con- 
clition of the trade, which is, in fiact, smaller now than 
it was twenty years ago. 

The imports of raw silk into India exceed the quantity 
of Indian raw silk exported ; but this, with India's re- 
sources in silk, ought not to be the case. The exports 
of piece-silk from India, for the last three oflBcial years, 
have been — 



Year. 


Yards. 


Bupees. 


. 1876 
1877 
1878 


2,468,052 
2,376,126 
1,481,256 


23.80,394 
22,26,985 
14,71,697 



All these goods are pure silk, consisting chiefly of 
i^hat are termed bandannas and corahs ; also a small 
quantity of tasar fabrics. This trade is also in a declin- 
ing condition ; but, with proper encouragement, and a 
little speculation on the part of English firms interested 
iu silk manufactures, would doubtless improve, if really 
taken in hand, very rapidly. Government assistance 
and private venture must both be brought to bear, how- 
ever, if any real good is to result to India from her silk 
industry. 
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CHAPTER XXVI. 

SPICES. 

BETEL-NUT. 

The fruit of the areca palm, or Areca caiechu, is very 
extensively used in India by old and young, rich and 
poor, as a masticatory. 

The tree itself is one of the most graceful of the 
palm tribe, growing to the height of from 30 to 40 
feet ; in a slender pillar with a smooth white bark, it, 
when backed by the darker shades of bamboos and 
dense foliaged trees, stands out in all its beauty. Dr. 
Koxburgh describes it as the most beautiful palm in 
the whole of India, and with reason. . Its leaflets are 
about three feet in length. Flowers, small white and 
very fragrant, appear in April and May. The fruit or 
nuts which follow are the valued parts of the tree, and 
for their sake these areca palms are cultivated all over 
India. They are chiefly met with in Malabar, Canara, 
Mysore, Travancore, Northern^ Bengal, in Ceylon, and 
in the Eastern Islands. 

The modes of preparing the nuts for mastication 
differ somewhat in (Afferent places. They are about 
the size of a small hen's egg^ and when ripe of a red- 
dish yellow colour ; they are enclosed in a fibrous sub- 
stance of a very fine nature, used by the Hindoos for 
several purposes. The nut has a bitter astringent 
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taste, and is never eaten alone, but mixed with the 
piper-betel^ mentioned mider the head of "Pepper** 
and chmiam. The nuts are gathered in AogUKt and 
September, but are not considered perfectly rij>e until 
October. One tree produces from 200 to 3^X) nutH, and 
comes into bearing at the age of five yearH, oontinuirjg 
to produce fruit for twenty-five years; mmatimitH 
longer. In Tra\'ancore the nuts are prepared for um in 
this manner : they are collected while tender, Htripp^jrl 
of the outer husks, and the kernels then hfih^i in 
wat^r; during the boiling the water bery^rneK quii^ 
thick, starchy, and red in colour; thi« gummy huJv 
stance becomes by e\-aporation a sort of cat>5^;hii, but 
far inferior to the real article. Tlje not« aft^^r Uyjlin^ 
are sliced and dried in the ffun, ruUf^l o\ht with 
the gmnmy substance which was ol/tairi':^! l/y tl#''jr 
boiling, and again dried; by thiij lirru the itli/r*?*, hth 
black and fit to be u-sf^d* Tljev are aJv/ tri^Afjt in a 
whole state and when quite yonng, l^r-id^r* Ur/rj;j mtx^'A 
up with the other iner^^-^lieij*^ ;i'f':^lv f;.'f;/;'/r;''/j. 

The nuts them-^lv^-, -w^^tj irM/yr*':;. hr^-. ',<.;, II y ]u 
the husks, bu* x\.h ch:»;f ^r-i/:^ :- ;:. *;>: V^/^/ '/r.t.yr.'.A 
readv for use in ^he (/"r.m :•-:.•'-, 5: ;:;.': '/f v.* /f^^/ 
extent of thi?; :' i- Jilr.-.v-* \::.\/ /-*.',.'-. v, ;/, ^ >.;,-. />:;,, 
It would har^i-v h^ <.:, ^:.t.>.iv/vr >•./;. •// >:>, . v.;;* / '.♦/ 
other native v'l "" t-^-* /■ ' ^-x^ '•.'-'•li' -' • * ' ♦* i /-• .-*/■" 
SO widelv ^yr^A. 7?.-; •;> . .' >, ,^ ;-< -; - ', - r; -, v * • < ' • v >« ■■ • 
of chewing, aryi Ji rr.iv.* v.,, v/ ;,v r/^r-^ % v^ *'.r , ;y/^ 
but it inJTir^ •'■^ fj'..':\: v5 *;.-: "i-v^ ' * ':>,/,/ -/ *'r.". '-t, 
become bLcick ^^r^-:: >, *'.':.'"., T:j'. i^y."-* >,*- j->. -: v, / 
good if <i.ryr-.'J '.:* '.:,". .r^-r, ;:, v- v , -. r -/,' ''^," -r ^ 
as betel :s >S^.'re^\ *.', -^ >, i^w^,.' - > - -; yv..' *'. 

strengtheneT 'i.f •r.^ 'I.i*^-'*. '^, ''^/.^•'•S ^^ **' '^^ *'•' 
gums. 

Even the prxr^r / •-. ^ >-/-,*• /-./: %, /^ -. - ,/ v/ / \^ 
chewing b^el ; ;st^ v-.s^r, *^,^-) '*;ir,v^ y!"/'\r v^- /'>vf 
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nut, use the firuit of a wild species of palm, the Areca 
Dickaoniiy which is found in many parts, particularly 
in the mountainous districts of Travancore and Malabar. 
Besides its ordinary use as a masticatory, it is used in 
the ceremonies which take place amongst the higher 
ranks, betel being presented on ceremonial visits and 
introductions : the omission of the business of betel 
presentation and chewing would, in many cases, be 
looked on as a positive insult. With so much use for 
this compound, it will easily be understood that the 
areca-nut, or betel-nut, is an article of considerable 
trade importance in Eastern countries, more especially 
since its consumption is universal, being confined to 
no particular class, but is in fact a national habit. 

A large quantity are exported to China, Travancore 
being one of the chief places from which the prepared 
nuts are shipped, also to Bombay and other places. 
There were reckoned to be, according to the last survey, 
morelthan a million areca palm trees in Travancore. 
Ceylon and Sumatra are also large exporters of this 
nut. And the importations into Calcutta and into 
Canton from these sources are very great, Travancore 
alone exporting of prepared nuts from 2,000 to 3,000 
candies annually. 

CARDAMOMS. 

This spice, which is exported largely from India, is 
the seed of different lands of Scitamviiece, The 
Elettaria major^ Elettaria cardamoinurriy Amonum 
cardamormLTn, and the Alpinia cardaTnomum, being 
the chief yielders in India and Ceylon of the spice. 

" Grains of Paradise " was the name by which carda- 
moms were formerly known, though the cardamom 
proper and the AmoTnum granum paradiai are 
different varieties of the same natural order, and the 
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seeds of the last named are inferior in qoalit j, though 
very similar. In conmierce cardamoms are cXa^ihtA 
and distinguished by being named " Shorts," ** Shorts 
longs," and "Long-longs," the shape of the capsulen 
leading to these distinctions. 

The cardamom plant is indigenoa« in many partf^ ff{ 
India, in the hilly parts of Malabar and Travancor^r, 
in Coorg, Nuggur, Wynaad, .South (lanajTi and oth^rr 
places. The various plants belonging t/> thii; ord<fr 
have a very wide range in the tropics, they being ajw> 
found in Ceylon, Java, Sumatra, Ala/^lagar^^ar, W^rtt^^nj 
Africa, and Trinidad. The Java fmnbxmoin'i are vsy 
inferior to the Malabar and Tra\'arjcore, hh are tho*;^; 
grown in [Madagascar and AfnV^a. 

In India, the mode of prxruring them in ♦/> 'Urnr 
forest ground; this, however, require^ U} U; done jti/li- 
ciously. 

Cardamom plots should h-^i forrri';'! by felling tvo or 
three trees, and clearing the undergrowth Ui Uie >|/f;/'>r 
so opened; and, in frorri rhnre to fo»ir u/iu*).> *}.*: \,/^Ui^>. 
appear, their see^is haviiig '^/-j-ai ^'/--^y' *\',r,:/Ati\ \u *?.'r 
groimd; the weed ^ which -pr':.;/ «,j/ :i* ^^c ».::,*-, \::.i: 
are removed, and the ]j\h.rr -. \t-A\ ro •}.'::;.-':'.':■. v, p^;',v,. 
In four years the p.'ar/ h^i- r'v:/;:.'-/J >> f..,' \.* .-/:.% 
when it begins to yiel'i fr..'* ; i* c/^,;.*,'.',-,-':- v:i;/,r;p^ /.' .1 
until its eighth yff^^r; in r/z.v.e p.;i/y:> V'.c >*>%'/, ;< *\.i'tt 
cut down, and frcrh p.V-r/- '\'^''^, \t'.y., *;.'. s- *%,'.', |/.v ,/i 
other place.s the p.'^r/r cor/..'.'.c r/r^: ;,/,;/ f /',/.', •//. •/, 
fifteen years, the fru : * ero f/ irr*:^: *,;: ..'.' . c^ • <^^ . r. ;/ < ;,/ /, 

4 1 ' ' • ' 

year. At the end of the f.'f'ce;/:. yc;;; .';. ^^///pf. V','- ;/>A 
would be abandoned, a:. 'i •/.': f'/rc^* ^.;r;;.;, ;:..oy»</: •// 
overgrow it, the frerh e;-r:J;r .'.;/> •/.;->,'. .',;: .*v 'aau h. ;./*,*- 
during these yearn }.k..'.f.^ v-r.r. *o ;..<,o f^.. //op.-. 
Mr. Dickens^jn h'<r h^^r.'y v.r>*';, a p;/:/ o-.o ^ i:t'U,fi.unt 
cultivation in CV^rjf. i/> •/.;,>.:. *>: >>:•/.• ^^;;♦ «h< S.'.'/i.y 
and appearance of the /^ari^/.vor^ \'^.ry ih 'iAUj^ruy |a,/«r 
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of Coorg ; as the Coorga now cultivate cardamoms they 
do not damage the forests ; for, as he says, they under- 
stiind well the danger of " killing the goose that layi. 
the golden egg," which would be the consequence o 
clearing any large extent of forest for cardamoi) 
growing. 

I have already mentioned the three varieties of car 
damoms known in commerce : the short are the moa 
coarsely ribbed and the brownest in colour, and aiA 
Wynaad or Malabar cardamoms ; the Imig-longa an 
more finely ribbed and paler ; and the ehort-longs onlj 
differ from them in being rather shorter and lest 
pointed. The various shaped seeds are often mixed 
together. 

The capsules, when ripe (usually in November), ai 
■carefully collected. The pods contain a nnmher i 
angular rugged seeds, of a yellowish red colour, antj 
very aromatic smell. This is more apparent in som( 
varieties than in others, the capsules also differing | 
little in shape and colour. The general, method of pra 
paring for exportation is to dry the ripe capsules 
piids over a gentle fire, and to rub out the seeds b; 
hand. These are then dried in the smi, but must no 
be kept exposed too long, or their flavour will becom< 
spoilt; neither must rain be allowed to fiill on them, a 
it would cause the seed-vessels to split. In some place 
in India, the growers of cardamoms raise them in gat 
dens, and bestow considerable care on them, by wMd 
means the quality of the spice obtained is improveiS 
As, however, the cardamoms grow so plentifully whei 
left to nature, the carefully-nurturing process cai 
hardly be said to answer; though, undoubtedly, ca^ 
damom cultivation might be, with advantage lo thi 
revenue, considerably increased without injury to Hn 
forests ; for its growth is so spontaneous in the hilly 
tracts of certain districts that much of the cardamoia 
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tarvest is now simply wasted for want of gathering in. 
In the Travancore State, and in Cochin China, car- 
-damoms are a monopoly ; and a considerable amount of 
poaching is said to take place in those portions of 
British territory bordering on these States. 



CASSIA. 

Several species of cassia are found in India, and are 
all more or less cultivated. Cassia lanceolata being 
the best known ; it furnishes the East Indian senna of 
commerce. There is no doubt but that the Laurus 
iCa^sia might be cultivated without any diflBculty in 
India and British Burmah, though it is now chiefly im- 
ported from China ; the bark and buds being known as 
Cassia lignea and Cassia buds. The bark undergoes 
precisely the same treatment as cinnamon bark, which 
it, indeed, very closely resembles, in taste, appearance, 
and smell. It is not, however, at all difficult to dis- 
tinguish the two ; for cassia is thicker in substance, is 
not so much quilled, breaks off in shorter pieces, and 
is less aromatic, but more pungent. A good deal of 
Cassia lignea, or cassia bark, found in Indian markets 
comes from Borneo, Sumatra, and Ceylon. Malabar, 
however, produces a considerable quantity; but the 
Malabar cassia is of a darker colour, and much thicker 
than the Chinese cassia, and less thought of. The pulp, 
buds, and leaves of the difterent cassias are used 
medicinally. The seeds of the Cassia auricula 
are good in ophthalmic diseases. The C. lanceolata 
produces, as before mentioned, senna. C. ahsus is 
also used for eye diseases, the seeds being reduced to 
powder, which is introduced under the eyelids in very 
minute portions. (7. tora, G. sophera, and C. ocdde^i/- 
taliSy are also all used in medicine in various ways ; 
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applied externally or administered internally, their 
different uses being well-known to the natives. 

Cassia is mentioned by very early writers ; indeed, we 
need only refer to Holy Writ to find that cassia was in 
those days much thought of. " All thy garments smell 
of myrrh and aloes and cassia, out of the ivory palaces, 
whereby they have made thee glad," we find the Psalm-^ 
ist saying. 

Dioscorides and Theophrastus (not Such) also men- 
tion the substance ; and most writers consider it indi- 
genous to India. It is not now, however, cultivated to 
the extent which it might be, considering the de- 
mand, in the United Kingdom and elsewhere, for it^ 
whether in the form of Cassia lignea or cassia buds. 

In 1866, according to McCijdloch, the imports of 
cassia buds amounted to 78,048 lbs., they being worth, 
in the London market, about £9 per cwt. In the same 
year the imports of Cassia ligTiea were 349,449 lbs., and 
its price from £4 15s. to £5 4s. 7d. 

CHILLIES 

Are the fruits or pods of a variety of the capsicum 
species, called (7. frutescens. The pods of the different 
capsicums are used as food in many countries. In 
India both the dried fruit, in the form of cayenne 
pepper, and the fresh fruit gathered from the plant 
itself, are both much used, the dried chillies being 
largely exported also. 

Capsicums belong to the order Solanacece^ and there 
are many varieties. Capsicum annuuTn^ C, fastigiatumy 
and C. baccaturriy supply the larger portion of the 
cayenne pepper used in commerce ; C. Nepaulese, the 
Nepaulese pepper, so highly thought of; C. fi^uticosuTYiy 
goat-pepper, very strong and pungent; C. grossuTHy 
bell-pepper ; besides other kinds. 
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In India the firoit is gathered fresh or green ; and, 
chopped up, forms an ingredient in corriefs, egg-t/jairt-, 
and many other dishes. In taste the fresh and drierl 
chillies are widely diflFerent, and to those who are well 
acquainted with the delicious flavour of the former, the 
pungency of the latter is by no means so agreeable. 
Eaten fresh, they are, in tropical countries, more bene* 
ficial, being great promoters of digestion. In oar 
Indian garden we grew quantities of C. frviijfMCf/fUi^ or 
chilUes, and not only used them fresh with vinegar aH a 
mild sort of pickle, but cooked als^; with a variety of 
different savoury dishes. As a stuffing for quail they 
are invaluable, improving and drawing out the flavour 
of the bird. 

In England it is almost impossible \/) pn^'ure fresh 
green chillies, though the fresh p^xis of the (Japfdcv/fft, 
am/nuuTn could, of course, be obtained from st/^ve-growri 
plants ; they have, however, little of the flavour of the 
true chilly, which has a delicate aromatic pungency 
with it, quite removed from the biting fiery taste of 1 he 
English-grown capsicum. If hot vinegar is p>ured on 
fresh chillies, chilly \dnegar is obtained, and this is not, 
only a very excellent sauce to be ijukan with (Wifaratii 
kinds of fish, but a very gocxl stoma^^hic as well. 

Cayenne pepper is prepared by drying the capsicums 
in the sun first, then in an oven, and then, wh(in 
thoroughly dry, beating or grinding them t/j very iina 
powder; sometin^es wheat-flour is added U) this powder, 
and then cakes are made of the mixture, which are 
baked until they are quite hard, and then pounded, 
ground again, and sifted. 

The best West Indian cayenne is made from the 
pods of the C. baccatuTa, and is imported ready for use, 
being prepared usually in the manner described. Cap- 
sicum-pods contain two distinct principles : " the one 
capsicin, an alcaloid ; the other, an ethereal oil, which is 

Y 
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the stimulating principle ; it resides chiefly in the ei- 
ttmal layers of the fruit and in the seeds." 

The berries, or pods, aft«r being bruised, are useftil 
as strong rubefacients, in the form of a cataplasm, 
Cayenne pepper is also considered a good gargle in casei 
of sore throat ; and is at times given internally as well 
in intermittents, atonic gout, paralysis, flatulency, i 
general dyspepsia, in scarlet fever, and dropsy. 

West. India chillies are considered the beat, fetchii^ 
in London from 15a. to 25s. per cvri. '^ 

CINNAMON. 

Though properly the trade in this article would o 
under the head of Cingalese industries, the cultivatid 
of the cinnjimon, Laurue cinm aTnom/um, being chiefij 
confined to Ceylon, where this, the true cinnamon, ia 
indigenous ; still there are varieties of the natura 
■order LauracecB, found in India, on the Malabar Coafl 
in Travancore, in the Concans, and other places, whic 
so closely resemble the cinnamon of commerce T 
they are often substituted for it, and also bought wit 
the full knowledge that the cjnnamon produced finri 
them is not the produce of the ordinary tree. Tt 
CvnnwmomAi.m mere, G. nitid/am, 0. eucalyptoides, ( 
Bauwolfii, all partate largely of the properties of ti 
Latunia cm/rMTROTnum. ; the first-named is general] 
euppoaed to have furnished the cassia of the ancienb 
but of this there is Httle proof, their cassia being mo 
probably the bark of the Laurus cassia, which is fouii 
in the south of Asia, and in China (see " Cassia" 
But there are so many contradictory Btatements aboi 
cinnamon and cassia, tiat it is useless to enlarge on tl 
differences between the two, which are, indeed, but v 
slight. Cinnamon plants do not acquire any comm 
cial value until they are full grown. In about six yea) 
iifter the young shoots are planted, they have grown t 
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rabout six feet, their fall growth being from 30 to 35 
feet in height ; the tree has a smooth trunk, and is of 
^pracefol form. It throws out spreading branches, covered 
with dense foliage ; the leaves are, when young, of a 
bright red and pale yellow, changing, however, very soon 
to green, which with age darkens to a deep olive ; in form 
the leaves resemble the leaf of a bay tree, only a trifle 
longer and rather more narrow. The flowers appear in 
January, growing in clusters at the extremities of the 
branches, they are white in most of the varieties, with 
a reddish brown centre ; these are followed by berries, 
one-seeded, and about as large as peas, only not round, 
but oval ; when quite dry these berries are mere shells, 
•containing small kernels. This fruit when boiled yields 
an oil, which becomes when quite cold a hard sub- 
stance, of which candles are made in Ceylon, 

The cultivation of the plant is by no means difficult : 
it requires, a hot, damp atmosphere, a sandy soil, en- 
riched with decayed vegetable earth, and a shady spot 
has to be chosen for the young plants. Given all these 
<jualities of soil, and the necessary shade, nothing 
further is required, after the young plants are put in 
at equal distances, than weeding now and then, and the 
e-drth being stirred around their roots. No barking is 
-commenced until the ninth year ; the peeling of the 
bark begins generally in May, and lasts till October or 
November. The young twigs are first slit in a longi- 
tudinal direction, and then transversely ; the bark 
is then stripped from the tree, and carried to the 
peeling shed, to be prepared for packing ; the young 
shoots are also cut sometimes in lengths, and the 
bark peeled off them afterwards; then come the 
scraping, sorting, drying and rolling processes, 
which employ many men, women and children, 
.after which the final packing in bags or bales, of from 
.80 to 90 lbs. each. Black pepper is usually mixed with 
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the bales, as it helps to preserve Ihe cinnaniia 
Ceylon, tJie peeling commences in May, after the rain% 
and lasta until November ; the work being done by one 
particular caste of natives, ckulliuke. 

Sometimes two harvest* are obtained each year f ^^ 
cinnamon groves; a large harvest in May and Jnm 
and a smaller one in November and December. In ti 
Government plimtations, however, never more than on 
harvest is allowed, lasting from May to November. 

The quality of cinnamon depends very much on tJ 
fineness and thinness of the bark. "When it is perfect! 
clean it is of a pale yellow colour, very pliable, ano 
about the thickness of parchment. During the drying 
process, which is effected by spreading the bark on mate 
to dry in the sun, it curls up, and becomes of a deeperi 
colour; the small pieces are put inside the larger: 
quills, and the roll closes into the form in which it fe' 
seen in shops. The best " sticks " come from Ceylonj 
the best Indian variety from the Malabar coast ; otbet 
inferior sorts being brought from Sumatra, Java, Cochin 
Cliina, Cayenne, the Isle of France, and tJie Leeway 
Islands. ^^ 

The tree being a very easy one to grow, pro\'ided' 
suitable soil can be found for it, it has been suggests 
that it should be introduced, and the cassia also, inl 
British Burmah. Many suitable localities could the 
be found for it ; and the industry would be one « 
suited to the native population, who might be able \ 
make it a source of wealth to them, and the Goven 
ment obtain, also, a permanent increase to their revenoi 

GINGER. 

The Zvngiber officvnaU, or common ginger of coi 
merce, belongs to the natural order of Zi/ng^eracem, 
the class Endogens. The plants which belong to tl 
order are herbaceous, and furnished with creeping 
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frequently jointed rhizomes. Most of the species are 
tropical plants, and the greater number of them are 
found in the East and West Indies, in Aifrica and 
America. The Z, officinale^ the narrow-leaved or 
common ginger, seems to have been indigenous in the 
East Indies ; for Acosta states that one Francisco de 
Mendoza first transplanted the ginger plant into New 
Spain from the East Indies, and it was naturalized in 
Ajnerica very soon after its first discovery by the 
Spaniards. The common ginger has smooth lanceolate 
sub-sessile leaves, elevated oblong spikes, acute bracts 
and a 3-lobed lip. It flowers generally from August to 
October. The tuberous root of this plant is the ginger 
of commercial value. In India it is very extensively 
cultivated all over the peninsula. The soil which best 
suits it is a moist one, neither gravelly nor swampy. 
It is propagated both by cuttings of the roots and seeds 
of the plant; the natives commence its cultivation 
usually early in May, pursuing, according to Symonds, 
who gives, in his " Commercial Products," an account of 
its cultivation, the following process : — At the com- 
mencement of the monsoon, beds of 10 to 12 feet long, 
by 3 or 4 feet wide, are formed, and in these beds small 
holes are dug, at | to 1 foot apart, which are filled with 
manure. The roots, hitherto carefully buried under 
sheds, are dug out, the good ones picked from those which 
are affected by the moisture, or any other concomitant 
of a half year's exclusion from the atmosphere ; and the 
process of clipping them into suitable sizes for planting, 
performed by cutting the ginger into pieces of 1^ to 
2 inches long. These are then buried in the holes, 
which have been previously manured, and the whole 
of the beds are then covered with a good thick layer 
of green leaves, which, while they serve as manure, 
also contribute to keep the beds from unnecessary 
dampness, which might otherwise be occasioned by the 
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hea\'y falls of raia during the months of June and 
July. In the course' of from three to five monthly 
the rhizomes acquire an aromatic flavour, and then 
they are used to prepare presented ginger, which is 
made by digging up the roots in the sap, the stalks 
being then about five or sis inches long. These 
young roots are then scalded, washed in cold water, 
and peeled very carefully. This process extends 
usually over four days, the water during this time- 
being changed very often. Wben the roots are eoit- 
sidered quite clean, they are put into jars, and entirelj 
covered with a weak syrup, made of sugar. Thi( 
syrup is changed in a few days for a stronger concoo 
tion, and the process repeated three times, the syraj 
being each time made of increased strength. Finally, 
the ginger is tied down, and is ready for esportatioit 
Essence of ginger is made by macerating gingef 
in alcohol. When the tubers of ginger have beer^^ 
planted from 12 to 18 months, they are ready to yi«li 
the ginger of commerce, i.e., white ginger and blact 
ginger, the difference in the kinds depending entirel] 
on the different methods of preparation. For vYdU 
ginger, the roots are scraped quit« clean, and very « 
fully dried without scalding. For black ginger, they an 
scalded first in boiling water, and then dried in th 
Sun. ITie white ginger is far superior to the black, as< 
invariably fetches a better price in the market. 

The ginger exported from Calicut is the produce c 
the Shemaad district, where the soil is very rich, am 
the ginger plant attains to great perfection. Th( 
Malabar ginger is considered of better quality than thai 
exported from other parts of India. Z, Zeruinhet, m 
broad-leaved ginger, is also a native of the East Indiet^ 
and ia much used in medicine for external appUcationi 
only ; the ordinary ginger, on the contrary, being u 
internally and externally in a variety of ways.. 
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Dried ginger is usually imported in bags containing^ 
about a cwt. each. The chief characteristics of goodness 
to be sought for in ginger are its soundness, freedom 
from worm holes, heaviness and firmness; small bits,, 
which are friable, soft, tight, and fibrous, are worthless. 
Formerly, ginger was burdened with high duties ; but 
in 1859 these were entirely repealed, and the consump- 
tion of ginger in the United Kingdom has since that 
date increased very much. 

PEPPER. 

Botanists consider that there are over 80 species of 
this genus, of which the principal is the Piper nigrum^ 
which yields both the black and white peppers of 
comnaerce. 

This plant is indigenous in India, Java, Sumatra,, 
and Borneo. Malabar being in India the chief pepper 
district, the produce of the pepper-bushes on the Mala- 
bar coast are in better demand than the export* 
from any other district. 

The Piper nigrum is a perennial plant, of a shrubby 
climbing nature, needing support like a vine ; it 
climbs from twenty to thirty feet, if allowed to da 
so, but when cultivated for the sake of its fruit,, 
it is usually cut to twelve feet; the branches then 
drop downwards, and bear spikes of green flowers, 
which are followed in due course by the pungent 
berries, which hang in bunches ; the fruit growing 
distinct, like currants, on tiny stalks. When ripe 
these globose berries are red; after dr3dng, black 
and shrivelled. The leaves are not very rnilike 
ivy leaves in shape, only rather larger, and of a paler 
green colour. The pepper vine is by no means hard to 
cultivate, especially in those districts to which it is 
indigenous. It is very prolific, but does not bear until 
the third or fourth year, continuing in full bearing until 
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the eighth, when it gradually declines, its crops lessen- 
ing for the next two years. "WTien in full vigour, as 
much as 7 lbs. of pepper have been obtained from a 
single tree. 

Pepper plants are propagated by cuttings or suckers, 
which are put down at the beginning of the rains in 
Jime. The plants are usually placed at the base of 
some rough-barked tree, such as the Jack {Artocarpua), 
mango tree, areca catechu, cashewnut, and others of 
a like nature. While they are growing, all superfluous 
shoots are cut off, and the plants are pruned and 
thinned when necessary. The berries are gathered 
usually before they are quite ripe, and dried on mats in 
the srni, which shrivels them up, and changes their 
colour from red to a deep brownish black. The berries 
are separated from the stalks by hand-rubbing. Both 
black and white peppers come from the same plant, the 
white being merely the black steeped in water and 
thus freed from its outside skin; by this means it 
loses much of its pungency, but is more easily reduced 
to powder, and becomes of a greyish- white colour in- 
stead of black. Two crops are produced in a year 
from the same plants ; the first and most valuable crop 
in September and October, and the lesser crops in 
March and April. 

Malabar pepper ranks the highest in point of quality, 
and is acknowledged to be the best, though so many 
countries compete with its produce in the market. 
Pepper has been an article of Indian export for very 
many centuries ; and it is mentioned by many early 
writers, one in particular (Persius) calling it SacruTti^ 
which shows how very highly it must have been 
thought of in his time. 

As a seasoner of food, pepper will always be much 
sought after, for it possesses not only flavouring proper- 
ties, but it also has a beneficial efiect, if taken in 
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moderation, on the digestive organs. The root of the 
pepper plant has also its uses, being reckoned a ^*fxl 
tonic, a stimulant, and a cordial. The berries, tfx», are 
given medicinally. 

The Piper nigrum is not the only variety of thirf 
species which is used as food ; for the Piper Mel^ ^lI^o a 
native of India, being found in Travancore and oth»'r 
parts, is extensively used by the natives, who chew it?* 
leaves mixed with chunam and areca nut : the Chin*-!^ 
also using the leaves in the same way, the Pi/ffr hftA 
being indigenous in China also. 

Pvper longum is also a native of the Eart Iridi»-.-, 
being found in Malabar and Bengal ; it in not n^-arly 
so strong as the fruit of Pipp-r uifjninK^ i.- gafh'prd 
while green, because then it lias the rn'^-t h*-i%tiuf( 
properties, and is imported in entire r^pike-, whirh >.re 
about IJin. long. The r(x>t of thi.-* plant i.- vrry i/i'/:..y 
thought of in India by the natives a- a medi'-in'-. r>-.T.;f 
given in cases of palsy, ajx^plexy, tetar.L- kiA '/;*-r 
diseases. 

The largest export at ion ^ are of Pij^r /•>'//•./'.. "r 
black pepper obtained from it lyriij^; ,;, ;r:.'>^* -,. v., _ 
Formerly, the dutie-i on p'rpp^rr v.i:r.r j>r:r ".. c-'^.*., 
and out of all prop^^rtion -o ^}>r pri-*- '.: •:.-: ::•-.■ -. ' -^ 
to 1823, the duty wa-- a- high k.- 2-. 0*.. ;> r ■ .: ■ .'>•. 
it was lowered to !:■?. jxrr ir.'.; '.-' *:\i^?. v .,,..•.• ^ 
the price of pepj^er jxrr ]'.. Wa> fr:;. :>-:.. - S... v.^ 
very di sprop »rt i onat -e, a Jj ' j r^p: ^r '-: r. ' ^--^ f r »r ■ v -^ ., #■ 
per cent. In 1^37. a f'^rLnj T-::'j.uri''L -j >. • • 
to<3k place; while in ]v/j. ".vr '. v.m v^ 
when the incnrsii^ ijj tL'r 'jv.^v.:- :j' i »• •' ■,. 
markedly increaMr^i. Uj d * i<;^ ': •!:' • :. .*; :'. - :.'•.>. 
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that date. Mr. M.c< LJi.*'* 
pepper imp'jrted jlv.. '».»-. I.i.r.*/. i':.^^-^. 
was io08.1fJ2. wLir/L. L'»Vi'\^':. vii.- r<x.u»:* , 
value for the two pre'^^dai^ y*5«i?f.. 
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CHAPTER XXVII. 

SUGAR. 

The sugar question has recently been fully ventilated, 
and not before it was really necessary, the result 
of the inquiries into the subject of the Foreign Bounty 
System plainly showing how much and how in- 
juriously it is affecting oiur trade in that particular 
industry: our West Indian Colonies more especially 
suffering at this present time from the rapid increase 
in the continental beetroot sugar trade. It will 
doubtless have been observed that the produce of 
our East Indian possessions from the growth of the 
cane have hardly been mentioned, except under the 
head of supplies from British tropical countries. 

In the West Indies, as Mr. Kichie pointed out, the 
growth of cane sugar has only increased in 50 years by 
30,000 tons, while beetroot sugar on the continent 
has moved on in the same period 1,113,000 tons. 
The supplies from our British producing colonies 
have materially decreased since the introduction of 
the bounty system ; while the continental supplies 
have, on the contrary, considerably increased. The 
effect, moreover, on our sugar refining industry has 
been to cripple and almost deaden it ; so much so, 
that the once numerous sugar refiners could now be 
counted on the fingers of one hand. Manufacturers 
have been ruined, and numbers of workmen thrown 
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out of employ simply because they have foimd it 
impossible to compete in the market with the manu- 
facturers of France and Holland. While the con- 
tinental exports of loaf sugar stand at 400,000 tons^ 
ours are now literally at a standstill. And imless 
this depression of our sugar trade is checked by some 
prompt, wise, and salutary measures, we are likely to 
suffer even more severely. 

It is not, however, my intention to enlarge on this 
vexed subject, but simply to give some account of the 
branch of the industry as carried on in our East 
Indian possessions. 

We are indebted to India for the original discovery 
of this valuable vegetable substance. Harfiilton says 
that the sugar-cane was introduced into Arabia from 
India, and from Arabia into Europe and Africa. The 
derivation of the name sugar agrees with the supposi- 
tion that the Indian natives first became aware of its 
uses, for the Sanscrit word for sugar is sarkard^ whence 
the Persian shakar and shakkar^ the Arabic sokkar^ the 
Latin saccharum, and so on. 

It is impossible to mention all the early writers wlio 
have directly or indirectly mentioned the substance, 
though most of their ideas on the subject were incorrec.'t, 
and few had any notion even of the roughest and most, 
primitive method of extracting it from thf; (^iTu% 
Herodotus alludes to '' honey marie )>y hands of men ; " 
Strabo states that the " reeds in India yield hon^^y 
without bees ; " Dioscorides writes of Haccharv/ray 
indeed he is said to be the very first, writer who unuU', 
use of that word as denoting the juice of the cane ; and 
he describes the article " as a s<^>rt of concn^ted honey, 
found upon canes in India and Arabia Felix ; " l')in;/, 
too, mentions the honey c^^llec'ted from cixufM hh a H^tri, 
of gum; these early writers evid^?ritly thought iiiti huIh 
stance grew on the cane, in«t>;a/J of Un'n^ t'x\riu^*'A hy 
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pressure out of it. Theophrastus also writes of different 
kinds of honey obtained from flowers, from the air- 
honey dew — and from canes or reeds ; Dionysius wrote 
that " the Indians drank the juice of the cane," and 
Arrian " of a nation who drank honey of the reed called 
sugar." Seneca, Gralen, Erastosthenes, Varro, and many 
others all mention sugar, or " honey," as they mostly 
call it. Albertus Agnensis, in the year 1108, says, 
that sweet-honeyed reeds, called " Zucra," were found in 
the meadows about Tripoli ; so that the growth of the 
cane was then evidently spreading in other countries. 

The sugar-cane has been cultivated in Bengal from 
the remotest ages. From Benares to Rungpore, and 
from the Assam borders to Cuttack, there is scarcely a 
district in Bengal or its dependent provinces, in which 
the sugar-cane does not flourish, the climate and soil of 
India seeming especially to suit its growth, the only 
wonder being that its productiveness is not more 
severely tested, and that it is not more in demand. If 
its manufacture was as thoroughly understood and car- 
ried out in the East Indies as in the West Indies, it 
would and must become a much more telling article of 
produce than it is at present. The growth for home 
consumption is vast ; and with encouragement and more 
capital expended on proper machinery, its demand in 
Europe would rapidly increase. The Indian ryot, how- 
ever, is unfortunately far behind the times in the 
matter of new inventions : when it is merely a question 
of hard labour, he gets on well enough, for he is perse- 
vering and industrious, he works early and late; 
and the price for labour being very low, he can obtain 
extra hands without much expense : but when it 
comes to setting up expensive machinery then he 
is nowhere. One thing is, that Indian ryots are usually 
the poorest of the poor, and have no money to spend in 
even necessary investments, living generally a hand-to- 
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mouth sort of life, cc -rii'ji v-e it^fj^ n 
form no idea. B:r, yjgr: fr.iiL "ii-a- 'Ji-^ L-n^ i:*i* r.>^ 
tion; thev would aLhuiHT nnirKr f-uStr nar^Tt. 11 Tiac 
move out of the Lurxirzzi- r.firjitt •»: aai* " >: *:>-- 
dislike an j depart^xre fr.cLiii*: *-iiii*?— 'ic 'ruri'Jiii- •/ ':>^t' 
predecesaoi? ; and *o •ii-er trt oisiau'r-^c n *i»-: TJtf-> 
particularly in the ?nz^ nx'^ — '^ *.rjj*ir •/ »icr.r>^<u vzj^ 
keep their eve* cipeii •'.• irev ir^ ^uri ii*-- siiiC x«--.rr r*- 
them. Something zir.Kr^ TTtKi n»*rr v^oi'; ^'.^.nr xt 
required in the pr:5>rr iiiEi:idfa'/"ur*: ir -ii^s*' i^^*?-' ::>-r 
cane. An acquaiinaztoe irrLi '-iieiiii*ai •f.-i-iTi'-'-r.. aijc 'r^ 
necessary appararm? t.Tidiiii»'jiiii'-r7. nju-r :/- 3 r^.U'-jinjii^ 
if the produce of the *rjigtr-'.aiiH: i<' • . r^r ^^uil • ; « /rtr 
anything. The tj^x.\ ir'^r-enr-t pr**tuaj'>?' ^^-^ a 
here, unfortunately for Lin.: anc i*^ •^r?!U'^-:•• * . ;/? fir u 
any way by the diloc^veri*:* c«5 ♦•fjeiriL'. iii*fi- y^'^i<^nij[ 
his simple and rude iii*rrii'yi^ '.if T'^ivmiA^ ;• :!>' uj'/j-: 
skilful appliance* by wti?! irL^^r '/*;ii*ffi',. i' i:.- *-^<:- 
could be opened xo tL-ese Z-urrf-M.. jr*;iu^ *:>?'-. <sii*: r^. 
would 'proWde tiiii.^e:f wrK -L^ pri^^ aij'. <:Vr .-j^i.* 
machinery, there i- iiv ^.**-r t^c:* >^^- J:ij',i;-:i. ..>><i- / 
a quality quite e^^Tici: •. *:_*- ViV^- J li :.,<;■ •;..'. > 
brought into the Eiirv-pe-ir. riiiLriir^*,. j-ij', a * -.-;■ •->-' 

The sugar csLiie ( Sa^cfw rj vi onV/i ;..'./ '-i « uki- < j.u r • 
stalk, and at eaeh joint pr-^-iu^r- t .e-<ri -./"i* '^^r- ;:j.-:. 
have as many as eighty yA:r- ji, ^-.^ ^!- -. i.-r;;'"r / 
the cane: there i*? a ovi.-Jserc.o.*: iir^^ i/i ,- .,. 
growth of cane?, dependJii^ uj/m:. VjJ; !:.::•,'• »* u- 
soil; for instance, in new aii'j /,'jV**- ii;:j', - 'i^a-i*: w 
18 or 20 feet, while in arid aiid ^^^..i-v >v''vri', - o-^^ 
not exceed 8 or 10 feet. J*> prv|fci:i:"j'»' r »-;* 'j- • 
from cuttings, seeds never vege*^*;i;^. 'J'',<, »..>' , ,, u^, 
are generally used for thir i}^jsy>*^-., <ir Vie\ <:/* .v/- 1^^ 
full of the saccharine i/iatter at ♦•.ir aovi/ ^-.^ ^. \«-f 
joints. A field is prepared for '^'^e yjc:^ .-..y -, »♦.,,, 
manner: the ground is marked out Jjj rov»r, *viv. v./«;i: 
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•or four feet apart ; and holes are dug in tkese lines at 
intervals of two feet, the holes being from ten to twelve 
inches in depth. The hoeing a cane-field is very heavy 
work. Formerly this work was done entirely by hand, 
but ploughs are employed now in some parts. * In India, 
great pains are taken with the ground prepared for 
planting ; and the plants are tended, weeded, watered, 
and carefully freed from insects at all stages of their 
growth. Insects often commit great ravages on the 
sugar-cane, and are carefully watched for and destroyed ; 
at times, though, they amount to a perfect blight 
Insects are not the only enemies to the sugar-cane, for 
frequently the crops suffer much from the attacks of 
wild aniinals. Elephants are fond of browsing on the 
young shoots, and trample down even more man they 
«at. White ants, wild hogs, jackals, and monkeys have 
also to be guarded against ; the first-named being the 
worst foe of all, and the most difficult to get rid of. 

Every ten or fifteen days the newly-planted canes are 
watered, and constant hoeing and weeding has to be 
carried on, besides manuring, which generally takes 
place about two months after the planting. Drains 
have to be made in the rains to carry off the water. In 
September, the canes having been planted in May, the 
plants will be about four feet high, and in January the 
canes, then about the thickness of a good-sized walking 
stick, will be ripe and fit to cut. The leaves are 
stripped off the plants, and the tops cut off ; they are 
then cut close to the stole, divided into convenient 
lengths, tied up in bundles, and carted away if the land 
is fairly level, or carried on the backs of mules if steep 
and precipitous to the mill, which consists of three iron 
cylinders, standing in a line with each other, either 
perpendicularly or horizontally, placed in the form of a 
triangle, and adjusted so that the canes being passed 
twice between the cylinders have all their juices ex- 



SUGAR. 335 

pressed. The jiiice, which is an opaque, slightly viscid 
fluid, of a dull grey olive, or olive-green colour, of a 
sweet taste, and of a specific gnivity varying from 1*()33 
to 1*106, is collected in a cistern, and must at onc(» be 
placed under the influence of heat to prevent its 
becoming acid, which it will do sometimes in ev(*n 
twenty minutes ifrom the time it has pissi^l through 
the mill. Lime water or powdered lime is added to the 
juice to cause the feculent matters contained in it to 
separate ; these impurities come to the surface at a 
certain temperature of heat, and are then wirefuJly 
skimmed off", the juice remaining goes thnmgh a rapid 
boiling, which, evaporating the water)' particU-s, rerlur»-s 
it to such a state of consistency that it will gnmul;ite 

when cooled. 

The amount of sugar obtainerl from a r^fitain 

measinre of cane juice varies with the ?ipa.-<»n, the .-M.il 

or the time of year, as al.-Hj with the qiiiilitv '.f tKk 

canes themselves. A general «.-alialariMn, r.-'W»-.--r. 

may be made, taking ;:!! i-A.-r-r •■ir'"::;>T. ::..>- .:.• . 

consideration, that evrrry r. - i'lii-.r.- f i .". «- v. 

six pounds of cr;.>t.i 1 ! iz-^l - : :: : .-, ir.' 1 x : i . f- 

from aV.JUt one huLdr-rl .::.■; -<-. vri.-.r- '.\:. ■:,... 
The dried caiir-, y.Trr ... '- • . =- --.. , 

tract ed, are u>e-: :■. r r:-.. 

After the si^ri^ '•-'-■- -•'.r-l „- -'.-...■ -v - -. 

the purpr..se, it > pr :.-.* .-. :,'--^,u:- --.: 

ping ; but in •ir r.r-* - :. - - -.- 

drilled in their '»:*.::.- * - . - -.- 

and drain iii*o *i-r .-•*-'-.. r- 

stand. After *L-r i^-ri- -.. - . - 

up, headed d.wi.. -ci.', -- :>-'_ 

In some par* i J'_-^ :^' ■ ,-' 
standing on ttr: o^^ri- - - - , - 

ciuious i?uper-«-ri •!.- vr: '<^'-." 

The rvot* re»*rr r t > ,•' , .- 
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ceding year, to serve as plants for the next year. If* 
any plants are left over, too many having been kept, 
the natives, on the eleventh of June, go to the cane- 
field, sacrifice to Nagbele — the tutelary deityo f the 
cane — ^kindle a fire, and carefully consume the super- 
fluous canes. 

They do this, from a fear that if the old canes re- 
mained longer in the ground, they might produce 
flowers and seeds, which event — if it happened — ^would 
betoken to those who beheld the flowers the very 
direst misfortune that could befall them. 

There are four sorts of sugar usually met with in 
commerce : i.e., brown, or muscovado sugar ; clayed 
sugar ; refined, or loaf sugar ; and sugar-candy ; the 
difference between the sorts depending entirely on the 
different ways in which they are prepared. 

The method of preparing "brown or muscovado 
sugar" has already been shown. " Clayed sugar " goes 
through the same process up to a certain stage ; when 
the proper consistency is reached, it is poured into a 
large mould, with the pointed end downwards, the top 
of the sugar is covered with thin clay — hence the name 
— moistened, the molasses escape through an aperture 
in the point of the vessel, or mould, and the water in 
the wet clay soaks through the sugar, and washes out 
still more molasses, purifying the sugar by its percola- 
tion through it. Eefined sugar is made from either 
brown or clayed, by a process of re-dissolving the sugar 
in water, and boiling it with certain pm^ifying ingredi- 
ents, it is then strained through similar moulds as those 
used for clayed sugar with clay spread on the top. 
Sometimes it undergoes this mode of treatment twice ; 
but new and better methods of treatment are fre- 
quently being discovered ; each fresh year seeing the 
invention of some more perfecting process. Sugar- 
candy is sugar which, after going through a refining 
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process, is d:*^-?! ts 
crystallize "-s-rj rli'.^wjj la^ a 

We gather frici X-1 1^ r_-i - 
sngar trade, tiain zx I*1L. Ll;1.^^i--^ 

the Manriti!!* rei:-z i'!:»ii^:i>^-=*L uli-^ :-- --^i: - l*r 
TndiaTi imp'jr'^ zzr.\ zztr Viir.-ri Hr-^, -:i- ur . '.- 
year 1825. wiiei. tire Zai-s* lu^iasi iSUL S-^jtzsu ^jjz^ 
were retiini*»i *?! 



In 1S23. 2-ir.i*i«7 r*jt w— »- izrjv-^-*^ .-i l^r ^-:«- 

in. i*s.3. : i-j;:^ . 

In 1^45. l^J^Z'^K 
In l*i55. 74c:.'.«ir 
In ISofi. 2-=Si: ^Liit 

In 1857. i.:?:.r": . 

But firom *Li* jt^s" vii r-:?i •-Ar '.j^ .-.v->»-' ^a^ 
ually fell ofL ii I*r*' ••r'n^i' o- . t :. -^^S-^ -■*. 
Within the la-rT r-e "t^l.--- i^r -^-r ----:.■ - - »*---^ - ■■-- 
siderable flTirrmrr.c:*, vh.*' :■'::. s-' ■ - - -<'- ^ -^ 
when the exp'.r'- rrfa :-_.—: "..- :-;:..'" .;' ■ - > »■ --^ 
seen in the f'.L.T.jii- -x- - 
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raised to a hig]*: le-e.- v : / i-r-, 

Cuba cane crop i::i *'_^ /.'ro ' '•'-- - 
therefore found a nvre v-k*:. ",'-.:■■' • ' . - -■ ^ 
and was not sIot \o '<r <.i, r.-^^'-r- ' ' • .-> - 
the activity of tL&t vrjiir vi' i,.i.'r<: ; < v ,r >-. 



in the ensuing, owing to a partial failare of thee 
crops in the North- We stem Provinces, which 
export trade of the current year has not yet recoverec 

The refined sugar, known in the trade aa " crushe 
lumps," has very rapidly superseded the finer descrip 
tions of East Indian sugar. Much of the sugar no 
forwarded from India to the United Kingdom is of w 
inferior quality, only fit for the brewer's use. 

Loaf, or lump sugar, is but little used in India, suf 
candy being about the only species of refined au 
made use of; which seems strange when we constdc 
how well the sugar-cane flourishes in every part of th 
country. The home consmnption of the roughe 
sugar is very considerable, the estimated annual produc 
being close on a million tons. 

These three sorts of canea are the most cultivated :- 
The KajooU, or purple-coloured cane ; the Pooree, ( 
light-coloured cane ; and the Kulloor, or white cone 
The firstr-named grows on dry land in Bengal, 
second requires a richer soil, and the third grows I 
in moist swampy ground, which does not suit the otlie 
kinds. This is the most generally cultivated. 

Dr. Buchanan mentions four kinds com 
Mysore — the Restali ; the Putta putti, which yield 
the most jaggery ; the Cuttaycabo ; and the Maracabc 

With the extreme facilities for cane-growing am 
sugar manufacture in India, it is wonderful to find he 
esport trade in the article comparatively of such smal 
account ; but it's the old, old story of poverty, want o 
capital, and want of energy on the part of the ryot^ 
which deaden the exportations. With inferior machin^ 
and inadequate appliances, the article exported cai 
hardly be of a superior description, or calculated \i 
bear competition with that supplied from other places 
There is but little hope of imprt)vement, either in th* 
qualify or quantity of the exports, so long as India c 
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tinues in the impoverished state under which it is at 
present her misfortune to suflFer, unless British capitalists 
step in, with the revival of trade at home, and impart 
fresh life and vigorous energy to this important in- 
dustry. 

The high rates of duty formerly charged on East 
Indian sugar did much to cripple the trade in its earlier 
days, and prevent speculation in it. For example, in 
1830, while the duty on West Indian sugar was reduced 
to 24s. per cwt.. East Indian was still at 32s. ; and not 
till six years later was the duty charged the same on 
both East and West Indian products. In 1845, the 
duty on British Colonial sugars was reduced to 14s. per 
cwt.; and from 1848 to 1854 the reductions in duty 
went on progressively, the trade increasing in propor- 
tion; for while, in 1844, the consmnption of sugar 
amounted to 206,472 tons, in 1847 it had increased 
to 290,282 tons; and in 1854, when the duties were 
equalized, to 401,437 tons raw and 15,182 tons refined; 
this quantity having, in 1868, been still further in- 
creased to over 600,000 tons, exclusive of molasses. 

In the interests of India, it is to be hoped that she 
will, in future years, figure more largely in the sugar 
trade returns than she does at present. Possibly for 
her sugar industry, as for all her other sources of 
natural wealth, there may be yet " a good time coming." 



CHAPTER XXVIII. 

TEA. 

The tea-plant, the Thea of botanists, was 
in 1823 to be indigenous in Assam by Major Bruce. 
At first it was not considered to be tie genuine tea-planti 
but Mr. Griffith, after a thorough examination, pro- 
nounced the Thea Assamensia {the Assam tea) to partake 
of the natures of both T. bokea and T. vvritUa. He also 
compared it with two species of Camellia from the 
Khosnia HUls, and decided that there is not the differ- 
ence usually supposed to exist between Thea and Car 
mellia, that the dehiscence is of the same nature in both, 
that is loculicidal, and that the only existing difference is 
of specific value, consisting in the fruits of the Thea being, 
three-lobedj of the Gajnellia triangular. - The Calcutta 
Tea Company in 1835, wrote: "We are now able \o 
state with certainty that not only is it (the Assam) a 
genuine tea, but that no doubt can be entertained of its 
being the identical tea of China, which is. the e 
source of all the varieties and shades of the tea 
merce." In size both of plant and leaves, the Assam 
tea approaches to the green tea of China, 
texture of the young shoots and leaves, and ia found in 
much the same latitudes. 

The first attempt to introduce its cultivation in India 
may be said to have commenced about 1830, a few years 
after Mr. Bruce's discovery of its existence. In 1839 
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that gentleman was appointed superintendent over the 
tea plantations in Assam ; the similarity of the climate 
of that country with that of China, it being more 
temperate than that of Bengal, was noted by Govern- 
ment, and led to the determination to form tea 
plantations in those districts where the tea plant had 
been found growing in a natural state. From Assam, 
the movement extended into Cachar and Silhet, and 
after a time into the hill districts of the North Western 
Provinces of India and the Punjab. 

Seeds were imported also from China ; and Chinese 
labourers, skilled in the cultivation of the plant, brought 
over to instruct the natives in its growth and proper 
treatment ; these men were sent to the different 
nurseries and plantations already formed in Kimiaon, 
Gurwhal, and in the Dehra Doon. The Chinese coolies 
asserted that the tea plant of Kumaon was precisely the 
same as that indigenous to China, China seed (im- 
ported) was tried in Coorg, Mysore, and the Neil- 
gherries, but with very little success. In Kumaon and 
Gurwhal, however, the nurseries prospered ; as also in 
the valley of Degra, in Guddowlie near Paorie, in 
Eastern Gurwhal, Kosilla, Almorah, Bheem-tal, and 
Hazarah, in the Scinde Saugur Doab of the Punjab. 

In 1843 the first crop of tea was obtained from the 
Dehra Doon; but previous to this, in 1838, the first 
twelve chests of tea from Assam were received in Eng- 
land, the samples being favourably reported on, and 
pronounced full flavoured, strong, and quite equal, if 
not superior, to the Chinese teas then imported for 
sale. Mercantile associations began to be formed in 
Assam in the following year, 1839, when the prices 
fetched by Assam tea were from 16s. to 34s. per lb. ; in 
1846 they had fallen to 6s. lOd. to 10s. lOd. per lb., 
and a few years afterwards the G'bvernment disposed of 
their establishments and relinquished this pursuit to 



ordinary commercial enterprise. In 1851 the crop of 

the ABBam Tea Company was estimated to have pro- 
duced 280,000 lbs. 

At this time Dr. Jameson had charge of the Govem- 
ment tea plantations in Kumaon ; and so encouragiD^ 
was the result of his efforts that he introduced the 
plant into the Punjab, choosing the Kaugra Valley aa 
the spot for his further operations, and eBtablishing two 
nurseries at the elevations of 2,900 and 3,300 feet 
above the sea level. These plantations succeeded 
beyond all expectation ; and we leam from his report 
that in 1869 there were no less than nineteen planta- 
tions in the Kaugra Valley, containing an area of 2,635 
acres, and producing in the season 1868, 241,332 lbs. 
of tea, the average produce per acre being 91'6 lbs, and 
the average price realized by sale, 1-1-3 rupees 
(2s. 6d.) per pound ; while in the same years, 1867-8, 
the Kumaon plantations yielded, of various sorts of tea, 
blaek and green, 21,588 lbs. Kumaon possesses a cli- 
mate different to any other part of British India, that 
is, in its soil and general condition and it can be mads 
to yield the products India requires for home consump- 
tion and exports better than other parts. In tea it is es- 
pecially productive; and now there are plantation!- 
which yield 300,000 lbs. out of the thirty millions _ 
duced in India ; a very rapid increase from the amounb 
of pounds yielded ten years previously. In the wintrar 
months, though, the cold and severe frosts prevent ths 
yield averaging so much per acre as in Assam' ; but the 
tea itself is of a better class and finer quality, and 
commandB a good price, more especially in private 
Eiales, it being able to be used as a " whole " and " un- 
mized " t«a, which is not usually the case with T. 
Assamensia, which the home dealers use chiefly as ti 
flavouring for other teas. The demand for Kumaon is, 
therefore, not so great at home as the planters in that 
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part desire, and they send the greater portion of their 
green teas to Central Asia by the Cabuli traders, who 
make annual visits to Kumaon, and often buy up nearly 
the whole produce of a plantation at once. 

The tear-planting industry in the Neilgherry Hills i» 
also increasing. Up to the end of 1869, no teas were 
exported from Madras; since then the exports have 
risen from 6,166 lbs. in 1870, to 104,041 lbs. in 1875, 
and are estimated for 1878 at 400,000 lbs. ThiH 
indrease, for a trade which has so recently been estab- 
lished, affords good promise for future growth. 

At DaqeeliB^ the tea plantations are very HxUfnnive, 
Lately a most destructive fire has caused immense Imn, 
The fire is supposed to have been caused by a carelejw 
native setting light to some jungle arljoining the U^ 
gardens on the Mim estate. Some l.VXXi fine tnj^jH 
were burned ; and the fire, sprearling rapidly, jfumt^l tm 
to the Tumsong and Lingea estat/es, which a)«^> Muflf'er'^J 
severely, losing^not only several thouiiand fffftttl irc^'.H^ 
but having huts, outbuildings, and stAhleM \mnit <]own 
as well. When we consider tliat the U^nrfA^niM do ri'/f. 
bear their first crop imtil they are thn*/; y^ir** oUJ, an/J 
that they cannot be c^jnsider^j^J in fulJ \ff^nuf^ lifit/l 
their seventh year, mmt hh^ of the h^nA \\ihM'. <jM-at>',« 
have sustained will be i^dthf-.tfA. 

Tea plants are raised from ht-jf'A vtrhif^h h h*A'A >}tortly 
after it ripens, as it is n^/t, a g^xxJ k^j'rpifi^ -^4*,^ A ; it i/, 
dropped into holes four or five iuf',\$(T^. ^U-J^t an/J ij»r<'>5 or 
four feet apart. Sr^metimen the pi^'jA h wf%'fi wh'^r". » K^'. 
plants are intended when rfiafAinA t// n'jfmu^ 'ytfA *////|/'. 
times sown in nur»erieH and pl^nuA out, '»\ttrh fit t/; 
bear the operati^.m ; wlistU-.v^ r/»^^h^/i h ;i/i//j/t^-/J, t\ttr 
ground chosen is always f^Hn^tiWy pr^rf/^f/J \fy *U'A'\t dij^ 
ging and manuring prf.vUmH Ut fiie vz-jdrjopf htUnt^^ \tUu*'^ 
and weakly shoot,*? are i^an^tilly w^^^AfA out., of$\y nifoiipt 
and healthy plants V>^?jng all^/w/j t/; n^jf$s%in. 
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The tea-plant Thea viridia (Linn.), is a poljandrou 
evergreen shrub, resembling the myrtle ; it grows froi 
three to five feet, sometimes attaining to sis ; its stei 
is bushy, with numerous branches, full of leaf. Tht 
leaves are alternate, large, elliptical, obtusely serrated 
veined, and set un short channelled foot-stelks. " 
flowers are white, asiUary, and rather fragrant, ofte 
two or three together on separate pedicles, the capsuli 
three-celled and three-seeded. The leaves are of i 
the valuable part of the plant. 

The usual allowance of seedlings to an acre is 
4,000, thit is if they are planted about four or four 
a-half feet apart : at least twice a year the boU it 
turned up with the Icodali (hoe), grass and all we«d 
are removed and manure given, the tops are top-pniiei 
and have all their buds and blossoms carefully picket 
off, no seeds are allowed to ripen. The new shoot^ o 
" flashes," as they are called, come on four, sometime 
five times between April and October,* and when tiiea 
young shoots are three or four inches long — the phnl 
liaving arrived at an age to be plucted — the pickii^ 
take place. In the North West Provinces the plucldi 
season begins late in March, or early in April, and coi 
tinues almost to the end of October. This does n< 
apply to Assamj because there the season begins earli< 
and ends later ; but climate, soil and plant cultivate! 
all differ from the North Western Pro'-Tuces of India. 

Care has, of course, to be exercised in leaf-plucking 
immatrure shoots must not be picked, and weakly bushes 
not tuo unmercifully thinned ; neither must old shoots, 
with hard leaves, be indiscriminately gathered ; and 
unless coolies are well looked after, they are apt to do 
this, especially if paid by the weight of leaves they 
pluck, for the old shoots weigh more than the young 
and tender ones. The morning pickings are brought 
into the factory in the middle of the day, weighed at 
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once, and spread ont lightly in a cool place ; the after- 
noon's work is brought in the evening, weighed, and 
spread out in the same manner. In the hot weather, 
about 3 lbs. 10 oz. are reckoned to equal one pound of 
dry tea ; in the rainy season, 4 lbs. 14 oz. will be re- 
quired to make up the same weight. The next day the 
leaves of the previous day's plucking are all brought out 
of the factory and spread thinly on some sort of matting 
or carpet in the sun ; turned over once or twice to assi^ 
the withering process, which is a very necessary and 
essential one, for by it the tea acquires a fuller flavour, 
and, when it is ready to be rolled, there is less danger 
of. breakage. It is no easy matter, however, to a«<;er- 
tain how much withering the tea may undergo without 
becoming so dry as to be brittle and crumble under the 
manipulating processes it has to go through afterwanii*. 
When the '* withering " is finished, then follows the 
*' firing." The tea is placed in metal pans, set in a 
. brickwork furnace, heated to a temperature of 24(f or 
250° ; the leaves are turned incessantly during the time 
they are in the pans, which does not hxtjztA Um 
minutes, to prevent their burning, which would h:\Mfll 
the flavour ; they are then removed hy hand or shovel, 
or brushed out, thrown on tables, and rolled and hift>;d 
while hot. This process is repeate^l, and then the l^raf 
is placed in the sun again in sJiallow tmvr, prior to 
being put into sieves over slow chany/al firen. The 
next operation, "rolling," is IxAh slow and tire.s'iWie 
work; the men employed take upas many leaves an 
they can hold in their hands easily, and roll t hern n-^ 
peatedly backwards and forwards on v,'()fx\<',u tallies* If 
a man manages to roll from 25 to 30 lbs. of withered 
leaf in a day, he has done a g^xxl day's work, though 
that amount only represents s^^me 7 or T^lbs. of dry 
tea. The "rolling " is generally gone over three tirnen, 
and the leaf is then ready for " fermenbition." 1'hiH 



346 TEA. 

merely consista in shaking the tea well up and throwing 
it loosely into heaps, which are covered over with carpets 
or mats, quite closely. The time in which the le^ 
remains in this state depends on two thinga- 
qiiality of the leaf itself and the state of the a1 
sphere. If wami and dry, and the article of a sup 
kind, then it. is over in from four t« five hours ; if da 
and damp, and the leaf inferior, then it will probaU 
take from six to eight hours, or even uiore. A fin: 
drying is then given, and general sorting, sifting, ail 
picking over, previous to packing in chests, ready ^ 
exportation. 

In tckaking bWk teas the foot-stalks are 
collected with the leaves, unless for the very finest boi 
such as Pekoe, which are made from leaf-buda h 
expanded. Green teas are made from the leaves aloi 
The natives do not, as a rule, use black t«a, preferri] 
green, even if it is, not really genuine, but mere 
dashed with colour to suit their tastes. 

Adulteration in tea is not nearly so much practia 
in India as in China. In the latter country they open 
adulterate and doctor up their teas for the English ai 
other markets. A Chinaman once actually showed I 
English gentleman, curious as to the manu&cture 
green tea, the manner in which from a black tea woU 
about 5d. per lb. he concocted a green tea worth Is. 3 
per lb. They (the Chinese) use Prussian blue : 
gypsum largely in colouring their teas, also gallic a 
tincture of iron, and sulphuric acid, to give crispneafl t 
the tea, and produce a higher colour when subjected i 
boiling water in preparation of the beverage for un 
they hardly look on such acta as wrong, for they argB 
"We prefer our tea pure, and for am own use do a 
introduce any colouring matter ; but find that othi 
nations prefer a higher colour and give a better pri 
for tea which has undergone a certain amount 



TEA. 34T 

manipulation." The Chinese do not stand alone in such 
malpractices ; for here in England, notwithstanding the 
heavy penalties on adulteration of .tea which would be 
incurred on conviction of the offence, many very many 
leaves are substituted for, or mixed with, the genuine 
leaf: beech, elm, horse-chestnut, plane, willow, poplar, 
hawthorn, sloe and ash leaves, have all been detected 
in different analyses on suspected teas. 

These different leaves are dried, broken up into 
minute fragments, mixed with gum, or Terra japonica, 
reduced to powder, coloured with various dyes -usually 
rose pink — ^and then mixed with ordinary teas, or else 
with used tea, which has been re-dried, and is offered 
again for sale. 

The tea plant is a hardy one, and imder favourable 
circumstances its cultivation is a very profitable pro- 
ceeding. It wants, of course, considerable capital txi 
commence a tea garden ; and imless the would-be 
planter can afford to lay out at the outset at Ir^ast 
aiS2,000, and wait some years before he sees any ret iim 
for such outlay, it is not worth while his c^^mrnencing 
the imdertaking, A tea estate does not begin t/> tiini 
in any profit on the expenditure for seven or eiglit 
years, sometimes not so soon as that, as the c/fHi of 
working the estate is considerable; but if really in a 
flourishing condition, and presupp^^sing a gfK^l market, 
has been found for the sale of the pr^xJuce, then from 10 
to possibly 20 per cent, may be \(X}V(A for. If we Ufffk 
at the quotations of the various U^a c/fmjKih'u'M in the 
different Indian papere, we shall n^>t. find many that, 
return as much as 20 per cf5nt., a few ovt-r i}iiit raUi 
perhaps, but very many hf-Atm even 10 j:x;r <'Mu^.. 

The Assam and Cachar t/jan, in j^rticiilar, c/fuiirnifi Up 
coBMnand good pric^is in the home mark/rt,, the exj^'/rt, 
of Assam tea to Great hrltjam having donbl/r/J in tfie 
last five years and being atill tm the incr^^kH^; ; but th^-y 
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are old and well established teaflt and hy their ■ 
pupiilarity lessen the chances of sale fur new and le 
tried samples from fresh and comparatively litt 
known estates. The Indian home consumption is, hoi 
ever, yearly on the increase, the native population 
«oming forward as purchasers of tea to a considerable 
extent ; their taste for it 'has of late years been i' 
to be rapidly growing. The numerous plantations dc? 
great deal of good to the agricultural population I 
India by giving employment to thousands of i 
women, and children, and thus increasing their gene] 
prosperity ; not that the Indian labourer can ever, 
.any time, be cited as a prosperous being, but, compc 
tively speaking, the tea-industry enriches him, not o 
by supplying him with work, but also in bringing ei 
hands into the different .districts, who have to be foui 
in food by the villagers round. 

In selecting sites for tea gardens the chief consider 
tions are soil and climate. A rich loamy soil, und( 
forest if possible, is considered the best for a tea plants 
tion, with a tolerably moist climate ; one that has a gi 
long rainy season of some months, during which i 
temperature Is from 75 deg, to 80 deg ; food and che 
labour, and above all a good variety of the plant. 
is called in India the China sort of tea is not held. 
such estimation as the Assam tea. It is not so prodi 
tive, nor of so good a quality. Under a sys 
farming it is thought that an acre of tea bushes mif 
be made to produce from 200 to 250lbs. of tea — at let 
so says Major Paske in his report on the Kangra d 
trict ; but such results can only be expected when 
the conditions found axe really favourable to tea ] " 
cultivation. 

The annexed table will show the great 
■which has taken place in the Indian tea industry witl 
the last five years : — ■ 
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Years. 


Lbs. 


Bupees. 


1873-74 
1874r-75 
1875-76 
1876-77 
1877-78 


19,324,235 
21,137,087 
24,361,599 
27,784,124 
33,459,075 


1,74,29,256 
1,93,74,292 
2,16,64,168 
2,60,74,251 
3,04,45,713 



In England Indian tea holds its own very well against 
China, In 1872, the imports of Indian tea were to 
those of China tea as 1 to 9*7, in 1874 as 1 to 7*5, in 
1876 as 1 to 5*6, and in 1878 they were as 1 to 4'7» 
The average declared value of Chinese tea on import 
into England was : — 

In 1877 Is. 3d. per Ifi. 

In 1878 Is. 2^. per lb. 

While that of Indian tea was : — 

In 1877 Is. 8Jd. per lb. 

In 1878 Is. 6|d. per lb. 

This last is a very low figure comparatively for Indian 
tea, the lowest yet reached, and the same may be said 
for China tea. 

The above figures are quoted from Mr. O'Conor's 
** Eeview of the Trade of British India." 

It would seem from the latest returns received by 
the Grovemment of India that the total area under tea in 
India in 1876-77 was 145,685 acres, and some 483,423 
acres had been taken up for planting, but not yet 
planted. Large extensions in the area under tea were 
made in 1877-78 in the Assam and Bengal tea growing 
districts. The year 1879 was not a favourable year for 
tea-planters ; and Messrs. Balmer, Lawrie and Co., in 
their tea circular, reviewing the past year, say, " that 
the year 1879 will long be marked and remembered as 
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one of the most extraordinary experienced by tea- 
planters. All districts had somewhat similar weather ; 
a hot dry spring, and late commencement of the season ; 
excessively wet June, July, and August ; fairly favour- 
able weather in September, a good October, a dry 
November, and an early close ; the tea suffered seriously 
during the hot weather in the early part of the season, 
while the incessant rain that followed, being unaccom- 
panied by a suflSciency of sunshine, produced leaf 
surcharged with water and wanting the essential con- 
stituents for making good strong tea; all the early 
shipments were classed as weak, and there was little 
change until September; a difficulty in withering 
during the dull cloudy days and cold nights 
may have increased the evil; but the main 
cause of the bad weak teas seems to have been 
the want of strong sap in the leaf. As regards quantity 
the outturn for the season will not nearly come up to 
the estimates ; looking at shipments to the end of 
November, and taking into consideration that nearly all 
Darjeeling tea is down, while Assam and Cachar have 
probably less tea to send than they had last year, we 
think the quantity available for export will probably be 
well within 37,000,000 lbs. ; possibly not more thaa 
36,000,000 lbs. Notable features resulting from the 
unfavourable weather are the check given to trans- 
plants and young bushes, the bad crop of seed, and the 
prevalence of blight." 

When the extra extent of area under tea taken up 
and planted last year in Bengal and Assam come into 
bearing, a great increase in the exportations may be 
looked for, but some years must elapse before this is the 
-case 
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CHAPTER XXIX. 

TOBACCO. 

■ 

India's tobacco trade has within the last five years 
rapidly increased. The greatest attention is now paid 
to the growth and cultivation of the plant and its 
subsequent manufacture. It is thought that in a few 
years East Indian tobacco will favourably compete with 
American. 

The soil and climate of India are admirably suited to 
the tobacco genus, that is when due consideration is 
given, to the proper period of sowing, the degree of 
moisture, and the due preparation and manuring of the 
land. Kegarding its manufacture into cigars and smok- 
ing mixtures, American curers and manufacturers are 
now usually found on tobacco farms, and American 
appliances and machinery are very generally used. 

Tobacco is the cominon name of plants belonging to 
the monopetalous genus Nicotiana. There are more 
than forty species of this plant. 

i«5iThe Nicotiana tahacum (Linn.) is really a native of 
the West Indies and of Virginia. In the former place 
the Spaniards first became acquainted with it, and in 
the latter the English, Sir Walter Ealeigh being the 
first to introduce it from thence into England in 1586. 
It is not supposed to have been brought into India until 
1617, when the Brazilians made it known in that 
country. According to De Canolle this species is her- 
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baceous, pubescent, glutinous, with a branched erecl 
. stem ;• oblong-lanceolate, acuroiQate, sessile leaves, the 
lower .ones deciurent, pedtcilled, bracteate, terminal, 
• lacemose flowers, white, green, or purplish in colour; 
permanent 5-cleft calyx; corolla downy, fonnel-shaped 
with inflated throat, segments of the spreading limb 
pointed ; stamens 5, as long as the tube of the corolla; 
capsule 2-ceIled, 2-valved ; seeds very numerous, minute. 

Until the last few years the tobacco trade in India 
was of small extent, but now many hundred acres are 
annually under tobacco cultivation, and each year tiie 
area so cropped increases. In the Salem and Trichi- 
nopoly districts in the northern parts of the Deccan, iu 
Bengal, &e., tobacco farms may now be found. 

Indian tobacco is chiefly grown from imported seed 
sown between the end of August and the middle cf 
January. At this season of the year the Indian climate 
much resembles that of the Southern States of Amerii 
during the tobacco season there. The plant is aae i 
four months' cultivation. Seed sown lat« in Decembi 
is ready to cut in April. The seeds, which are mina 
and very numerous, one pound of seed being sufficiei 
to sow one cawnie of land, are sown in carefully pn 
pared beds, the soil of which has been freshly dug, tirnw 
up and manured with equal parts wood-ashes ai 
dung-heap rubbish. The ground to which the seedlioj 
are to be transplanted is well ploughed and manure 
narrow deep trenches are dug about a foot wide wi' 
ridges between them, on the top of which t 
seedlings are planted. They are ready for this remoi 
when they have thrown out three or four leaves, t 
deep trenches are filled with water and the seedlinj 
carefully inserted in the ridges between them, at di 
tancesfrora 16 to 18 inches apart, Forthe first, few d^ 
they are daily watered, and after that every second 
during the whole period of growth. About three wi 
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after the plants have been transplanted they are tho- 
roughly weeded by scraping between the plants with 
cocoanut shells. In another fortnight the weeds are 
again destroyed, this time by hoeing, and then any 
vacancies caused by plants dying are filled up with fresh 
plants from the young stock kept in reserve in the 
seed-beds for this purpose. At the end of three months 
a third weeding takes place, and the side shoots are 
broken off. When the leaves attain a certain size the 
lowest are pinched off, as this increases the size and 
vigour of those above ; for the lower leaves often wither 
off before the upper ones have attained their full size. 
From eight to ten good sized leaves are left on the 
plants ; the tops, too, are pinched off when the plants have 
grown to three feet, to prevent their running up and 
drawing away the nourishing sap from the leaves that 
remain ; a certain number, however, are allowed to grow 
to their fall size for the sake of seed. 

Tobacco is subject to the attacks of various insects ; 
caterpillars in particular commit dreadful ravages on the 
leaves, and a daily search has to be made for these pests. 

The leaves as the plant ripens — about the end of the 
fourth month — get speckled and change colour, becom- 
ing a pale green, inclined to a yellowish tinge. They 
have also a brittle feel to the touch, and break between 
the fingers if roughly handled. They are then fit to be 
gathered, the size at this time of leaves on well -grown 
plants should be from 24 to 28 inches in length, and 4 
to 6 in breadth; sometimes they are evfjn larger. 
The plants are then cut down, but not until thf; df;w is 
off the ground, close to the rofjts, leaving them sMll in 
the soil, they are left to dry and then moved unrlfT 
shelter before the evening dew falls. iMoisturf! at \h\A 
period would ruin the crops. The next day they nn-, 
spread out on the ground on a pile of straw fonr or fiv^? 
inches deep. Here they are arrangf;rJ in heapn, (utvcrtul 
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oyer with palm-leaveB, and pressed with heavy stones for 
five or six days. Then the pressure is removed and the 
stems are hung up to dry. When ready they are taken 
down, and again undergo the pressing and stacking 
priwess, this time in a room. The stack is turned every 
three or four daya to prevent their heating too much ; 
and this part of the treatment requires the greatest 
care, attention, and experience j for if they heat too 
much or do not heat enough, the result in 
either case is to injure the quality of the tobacco made 
from them. After this second heating the leaves 
are stripped off the stems, and tied up in bundles from ' 
fifty to seventy in each bundle. These bundles are 
stacked, covered, and pressed, being rearranged every 
three days for two or three weeks. After this they are 
considered fit for packing, and are ranged in layers in 
casks, the direction of the leaf points being reversed in 
each layer. ^Tien the cask is about a quarter ftdl the 
tobacco is heavily pressed down by a powerful lever- ' 
press, which reduces the bulk from about 12 inches to 3, 
the pressure being kept on for some hours. By degrees ' 
the cask is quite filled, pressure being applied at inter- 
vals until the leaves are in one dense mass. It ia 
reckoned that a 48-inch in length and 32-indi in ' 
diameter hogshead so packed will hold one thousand lbs. ' 

The stalks left in the ground when the crop was 
cut throw up fresh shoots, which, being carefully watered ' 
and weeded, yield a second crop of leaves; but the 
tobacco made from them is greatly inferior to the first- 
cutting, both in quantity and quality, being worth veiy i 
little in the market, 

Mr. Buck, in his " Eeport on Agriculture and Commerce 
■for 1877-8," gives an interesting account of the tobacco- 
farm at Ghazipnr, from which the following extracts 
are taken :— " The operations conducted during the 
year by Messrs. Begg, Sutherland, who have now the 
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full control over these £uniis, have been important. At 
the beginning of the year 1877 I had obtained the con- 
sent of His Honour the Lieutenant-Governor of Beugal 
for the above firm, whom the North-West Government 
had established at Ghazipur, to treat with the Bengal 
Government for the occupation of the Pusa Stud estate ; 
and arrangements were eventually concluded by which 
thej entered into possession of Pusa a few months later. 
"The position of affairs at the beginning of the year under 
report was the following : — In 1876-77 a crop had been 
raised from 52^ acres at Ghazipur ; a severe hailstorm 
reduced the value of the crops, according to the firm's 
estimate, by fully one-third. The out-turn was nearly 
59,000 lbs., exclusive of second cuttings retained by cul- 
tivators, but was not sent to England on account of its 
being so much broken by hail." The enterprise ran a 
great risk of failure fi^om the illness of Mr. Williamson, 
the Virginian curer, who was obliged to be first sent to 
the Himalayas, then a sea trip to Java, that he might 
make enquiries respecting the cultivation of tobacco 
successfully carried on there, and recruit his health at 
the same time. During his absence the management 
of afiairs was carried on by a European apprentice, who 
was placed on the farm at Government expense. " ITie 
ensuing drought, which was extreme at Ghazipur, pre- 
vented the growth of anything like a good crop at that 
farm ; but the firm had, in anticipation of obtaining 
Pusa, secured a second professional curer and 
manufacturer from America (Mr. Cabaniss), who 
a^rrived in time to raise an excellent crop on 200 
acres at Pusa — s. result which justified my conclusions 
previously placed before Government as to the greater 
suitability of Upper Bengal climate for tobacco. The 
Pusa crops on 200 acres realized an outturn of more 
than 150,000 lbs., of which 15,000 lbs. have been sent to 
England, and valued at prices varying fi^om 2^. to 5^d. ; 



but the brokers say that it would have fetched more if 
it had been kept longer in this country to mature. Of 
the remainder a large quantity will be manufactured, 
and a portiou sent to England as cured leaf. The two 
estates have now been placed by the firm of Messrs. Begg, 
Sutherland and Co. in the immediate charge of a 
member of the firm, who has taken up his reaidenee at 
Pusa, visiting Ghazipur when his presence is required 
there. There are two professional American curers, 
for each estate, who will now be relieved of all 
worries of management which went some way tt 
endanger Mr. Williamson's life, and a fifth (English', 
assistant has been trained in Germany in the cigar- 
making trade, and will shortly join. Meanwhile Mr. 
Williamson, while on leave in America, has been eoi 
missioned by the finn to import, the best machinery 
all kinds for tobacco and cigar-making." 

The above statement proves not only the progreaf 
which the enterprise is making, but also the vigoW 
with which Messrs. Begg & Sutherland are at work, and 
how fully they have justified the confidence wbiidl 
Government placed in them. When at the outset 
advice was given to employ Government agency aloni 
the issue was decided in favour of utilizing commercif 
enterprise as moat likely to succeed ; and it is certa3 
that Government alone could never have made sud 
rapid strides as Messrs. Begg & Sutherland, who, whi 
they have connections in the trade in England ai 
America, have not. to ask the leave of half a doa 
authorities when they want a new curer. The results 
the operations hitherto undertaken are still nncertail 
The firm are sanguine ; " and I (Mr. Buck writes) an 
sanguine as to ultimate success ; but time is stil 
wanted. A crop sown in July, 1877, is cut in January 
cored in March, sent home in the rains, kept in bond ft 
a year (two are better), and opened for sale in 187! 
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Of all the tobacco sent home only the small parcels of 
1876 (which were the produce of a crop injm'ed by hail 
and grown in the dry season) have been tested in the 
' market. They realized a price three times as great 
as Indian leaf previously exported, and about two-thirds 
the price of American leaf of the same class." 

The tobacco of 1877 has not yet been subjected to 
sale ; but an offer was made by a wholesale English 
firm for a very large quantity annually at a price which 
would have paid a sure profit. 

"No official report has been received in this office on 
the samples sent to England through official channels ; 
but I have understood that they have not he(m favour- 
ably judged. This report does not agree with the fa/rf, 
that good prices have been privately of!V;re^l U) the 
firm in England, or with the opinir;n of the Arnerirsin 
curers, who are as good judges as any profeHsionalH 
can be ; and time must be askerl for before any final 
verdict is given. Sales in the open markf jt. are tlie lK?Ht^ 
and if these can be effected on favourable U-stuH no 
doubt will remain as to the result h.** 

The above remarks refer to cure^l h^f; attention in 
also being given to rnanufar.-ture, and a« the nji^r/fiality 
of Virginians is smoking tolia^X'O and nM. c/iffurH^ fmi, 
experiments have been made with nmoking i/Affuuto, 

A smoking "mixture" offered U) the piiUie han hij/'/- 
ceeded, and is ahovnng iii^in of finding favour. Manu- 
fectured tobacco rnu.st, however, U; mueh rrion; re>.f ri'ft^'^1 
to the local market than cjirf-A h^f; Jind Jilthoijp;h an 
individual firm will no douM. rrtuht ttiont jtroiUM hy 
local sales in India, yet cornit^^Uhm wilh the world 
must probably take the form of t^.xfMpri, of eiin-^l h:Jif. 

A comparison of i/AfHf-j'/f with U:ii rtmy give h/fimt id<ra 
of the possible p^^hition which the former may i ake oh a 
product of India. An wn*. of t>^ ffr^MUifMn in KnhU-.m 
Bengal about 'Mj()\\m. on the average; three or four 
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years elapse before it begins to yield, and ftdl vigour 
only lasts for a few years without expensive manuring. 
Cost of cultivation and manufacture is given at various 
rates; but there is reason to believe that, including 
export, it is not less than 4 annas a pound. The aver- 
age price, good leaf and bad, is said not to exceed 9 
annas a pound. At these rates net profits on 100 acres 
would be 300 x 5 annas x 100 = rupees 9,375, An 'acre 
of tobacco produces about 800 lbs. on the average ; cost 
of cultivation and curing can, including export, be kept 
probably to 2 annas, and, if manufacture is added, to 3 
annas. The price of cured leaf ought to be, if it is to 
compete with American tobacco, 5d. a pound, or 4 annas, 
and of manufactured tobacco in India about 10 annas. 
The minimum net profits of 100 acres at these rates 
are 800 x 2 annas x 100 = rupees 10,000 for cured to- 
bacco, and 800 X 6 X 100 = rupees 30,000 for manufao- 
tured. The above figures show that there is as good, 
if not better, margin for profit in tobacco than in tea. 
The market in which' it competes is of larger extent ; 
and it is almost proved that tobacco cured in India ciin 
be sold in London at a profit for a price at which it 
would not pay America to send it. 

Dr. Shortt also considers that tobacco cultivation 
allows a fair margin for profit. He states that the 
expenses attendant on cultivation are— ^ 

rs. as. p. 

For ploughing the land 14 

Watering, weeding, &c 15 

Land rent 5 

Total 34 

The above is for cultivation of one cawnie of land. The 
value of the produce of one cawnie is about 350 thooks 
of tobacco, a thook representing 3 lbs. 10 oz. This 
would be valued at 150 rupees, from which if the 34 
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rupees for cultivating expenses are deducted, and alK>ut 
16 rupees extra allow^ for general eipenses, the 
cultivator would have a clear profit of 100 rupees on 
every cawnie he had under tobacco cultivation- 

The most usual complaint against Eaist Indian t/>bacco 
has been that It is so rank and strong, fjwing Xo the 
large amount of saltpetre in Indian soi]. A certain 
quantity of saltpetre is absolutely ueoewiiary t/^ tLe 
weUbeing of .the tobacco plant ; the Indian na;tive 
grower, having the idea that saltpetre i»? go^-id for 
tobacco, overdoes it ; he finds it stimulat/ijfe the growth '/f 
the plant, and gives it that a^Tid biting tiifei^e the Jr>- 
dian market likes. So he grows his cnjp on unnesrjiehisariJy 
strong and rich land, rendered so by hi^^ h'sapiijg ou it 
as manure all the refuse he can which wntiiju*? wtiat }.<- 
considers the si/ne qua roorv — isdhyt^rtt* If jt wa*-. j/ivie 
to his interest to grow a milder fj^^rt of i/>f/a/y/^, f;y a 
market for such sorts being opened up, theu L'; vo'J'J 
grow on less rich soil, b'ghter and Wt/^r ':5aj';'>]a^/^j rv 
produce a mild flavoured l^^af, and the v-y^A** wo* J 'J f>; 
a better class of article in thetnarket aryj J'r-' '//•.';;/.>; .,':*f, 
would be heard of the undue prevaJe;j'>r '/ >->: * y-^ t ^ , 

The quantity of Vjbaccr> ftz]/}T^f^i lu ^\.^, ■>--'* *,'lj;/."-> ' 
year from India amountefl t/j (j,]2ff yjU". '::. \'<.,'^*. >,-/>>;* 
12,63,222 rupees, a very cfjiyMffrdibl^. ;:j';/*?^''; vr- *r^ 
exports of former year?-:. 

The accounts of the Gliazipur aix'J PviA fer;.-,^ *\'j^ 
that a move ha^ been rXia^Je irj i;.e r.;^r;* '..'•'/'?.'>'. ; 
another firm is about t^> tr\' v/'.p-jj'Jj c'>:*; .<i*ivr. ?. J;*", 
gal, and as it is open to Yjiiy^A^i e:; v-r;>r, /^, fM-i- .;;s^ 
will doubtless vearlv be tak^^rj rjp v>i. *;_, <'i'}\,. 

The impr^rts of toba/yy^ in \iA\yx \.y.:<* \>.. .<■'.. U'y.'. U^ 
lakhs in 1876 to le^ir t}=^r, ;< ^j.^.; , j,. ;>7>^ w , ,^.., ^ , 

very decided proof that, rhe ho/r.e r,';;^.'.vf>^'V ;/« .,', J?/ ^ 
is on the incTease. Tl.e y^r^-^J, *'.,:u'^ '.>j / • '^ .?, \'.r > - 
tobacco, both cured and Uiyjii\iyj^-;siA.^ >.y/^,ir v. v ; .» 
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want of seasoning ; it is in the market too soon after it 
is cured ; cigars as well as tobacco are not kept long 
enough to mature properly. 

The progress, however, in this industry in the North 
West was last year most encouraging, and the 
operations at Pusa and Ghazipur very much extended, 
the area cultivated being 239 acres, and the outturn of 
cured leaf being estimated at 165,000 lbs. Before long 
Indian tobacco will without doubt be placed in competi- 
tion with American, especially if the improvements 
which have of late taken place in its growth and manu- 
facture are continued. 
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CHAPTER XXX. 

WOOD INDUSTRY. 

A VERY considerable trade is carried on in inlaid 
neoods, Framjee Heeijeebhoy says that this work wa« 
brought into Bombay from Persia through Scinde ; and 
Shiraz is the place from which it is supposed to have 
originally emanated. Three Mooltanees, Devidas and 
Vulleeram, brothers, and Petshotum Heeralal, were the 
first who settled in Scinde over a hundred years ago, 
and from them the art gradually spread to Bombay, 
Surat, and Baroda. This industry now gives employ- 
ment to many hundreds ; and Dr. Birdw^xxl says there 
are at least fifty shops now carrying on this trade. It is 
now, however, merely imitative, new designs being 
rarely seen, but only the old Persian geometrical com- 
binations, which have been carried on since the first 
introduction of inlaid-wood working. 

Ivory (white), samber horn (green), sandal woofl in 
its natural colour, ebony, sappan wood, and tin, are the 
materials used in the work. The tin is generally 
bought round and cut into triangular shapes by being 
passed through a notched roller called rat. TTie 
various materials are glued together with Ahm^Klaba/i 
glue in difierent geometrical patterns. Tlie following 
are the names of some of the patterns : — Mfudee Kut- 
kee-^no-gooly a design of rather large hexagons ; Oool^ 
round ; Glwrus-^ool, matting or square jydiUini ; Tv/a 



362 WOOD INDUSTRY. 

Dhar-no-goolf the triangle ; Adhee Dhar-no-gool^ the 
rhombus. While the names applied to the different 
kinds of borders used are, Bcbelmoota/ria^ Hkda/ni^ Jeri^ 
Jafran Marapeek, Lehero, Poro HaTiaio^ Sarikfro 
Hansio^ &c., &c. Carving in sandalwood, ebony and 
blackwood is also largely carried on in Bombay^ 
Ahmedabad, Surat, and Coompta in Canara, from 
whence the best sandalwood carving is brought. 

A variety of articles are made out of the materials 
named, boxes of various sorts and sizes, book-slides, 
paper-weights, paper-cutters, card-cases, book-covers^ 
inlaid table-tops, card-trays, paper-cases, portfolios, 
envelope-cases, book-stands, needle-cases, inkstands^ 
desks, cabinets, cribbage and chess boards, necklaces 
and beads, besides other articles too numerous to men- 
tion, all of which find a ready sale in England and else- 
where. 

In painted, stained, coloured and gilded woodwork a 
considerable trade is carried on, and in the far-famed 
lacquered work. 
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CHAPTER XXXI. 

WOOL. 

The greater portion of the wool import€d into the 
United Kingdom formerly came from Spam. The 
Spanish wool has retained its good name; bat now 
our imports are so rapidly increasing, the product of 
other countries swells the quantity imported ; and South 
Afidca, Australia, British India, Gibraltar, Peru, have 
all entered the lists. Brfore 1800, our imports of wo^>l 
did not exceed 3,000,000 lbs., but in that year they n^^e 
to 9,000,000 lbs. ; in 1867 they harl mcTf^su^A U> 
230,224,467 lbs. ; and in 1875 to 3^^6,947,^^09 lb«^ of 
which 21,290,782 lbs. came from India. 

The imports of Indian wool only began in 1 833, and 
they then only amounted to 3,721 lbs. ; in 1858 th-f^y 
had increased to 17,333,507 lbs. ; in 1867 th^^y w^^re 
15,234,620 lbs. ; and for the last five years they liave 
continued to increase, with the exception of the fctHt 
year. 



Year. 


Lb§, YitipmtiM, 


1873-74 
1874-75 
1875-76 

1876-77- 
1877-78 


20,333;i72 
21,290,782 
23,767,61^2 
24,056,767 
23,fJ75,323 


1,^/7,42,WJ 
l,07,73Ji^l 
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The exports of raw wool fell off in quantity in the 
last named year, owing probably to a reduction in the 
London prices, supplies being in excess of the demand ; 
but the 1878-79 returns mil probably show that the 
trade is again looking up, and the price now quoted for 
" East Indian ord. yellow " is 9d. per lb. as against 7^ 
per lb. in 1878. The recent improvement in the wool 
trade rests in great measure upon the American 
demand, which is great ; in the last four months some 
24,000,000 lbs. of domestic and low foreign wools were 
taken out of the English markets. The Australian 
wools continue to fetch the best prices, with the excep- 
tion of Turkish mohair. East Indian standing, unfortu- 
nately, lowest in the list. 

In the country itself sheep's wool is much used in the 
different textile manufactures, but the quantity of wool 
produced in India is comparatively small, the native 
looms being supplied with imported wools ; and the wool 
exported by India is, a very considerable portion of it 
at least, of non-Indian origin. The pashrriy or shawl- 
wool, is a downy substance, growing next to the skin and 
imder the thick hair of those goats found in Thibet and 
in the elevated lands north of the Himalayas ; it is cut 
once a year, and is of three colours— dark-grey, drab, 
and white. It is imported from Chinese Thibet, 
from whence also comes the celebrated Turfani wool. 
Before the year 1867 none of this valuable wool 
was allowed to pass through the Maharajah of 
Kashmir's territory, it being a monopoly of his; 
and even now, when the free importation of shawl-wool 
is allowed, the Punjab weavers use the kermani wool, a 
fine sheep's wool, called wahab shah% which, though 
very fine, is inferior to the Thibet goat's downy wool ; it is 
for this reason the shawls made in British provinces are 
of less value than those made in Kashmir. The other 
wools imported from the North West frontier are the 
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d/wmba wool, which is shorn fr>m 'Lr lirzr-*/iiI^i tCf^p 
common in Peshawur, Cabal ani *.':::sr il-frrliirr : rirr 
hi/TTnard wool before menrionetl ; -L-r "jt^.L zr ji.uit^i /- 
the Punjab comes from the larg-r fxi-cr .f -r.-rtt^ Tr.-iiti 
are kept in the UiuU and Bar -ri-x^ :f rL-r: Piiij.Lv v.rr 
elevated portions of the D-jacr?. 

Camels' hair is brought. fr-jiL. thr: x^-rr: T^-.r.-? .f 
Shahpar, Eohtak, Shang. and G^zgairi iltr.h.T..- : virtr-? 
camel feeding is largely carried ol- 
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CONCLUSION. 



In conclusion it may be as well to draw attention to 
some of the lesser Indian industries, as well as to those 
recently opened up : for example, the cultivation of the 
ground-nut or pea-nut, the Arachia hypogcea; though 
its uses as an oil-yielder have long been known to the 
natives, who employ the oil expressed from the seeds for 
lighting and pharmaceutical purposes, for lubricating 
machinery and in soap making, still it is not such a 
valued plant as it ought to be, considering the ease 
with which it can be grown in India, its great 
productiveness — as much as 700 or 800 lbs. being 
produced per acre in favourable localities — and 
its nutritious properties as a substance for food. 
Lately an analysis has proved how rich this nut is in 
flesh-forming constituents, ranking before lentils or peas 
as a nourishing article of diet, and containing more fat 
and more phosphoric acid than either. It is also an 
excellent food for cattle, either given them in its leafy 
state, when it resembles clover, or in the form of oil- 
cake, prepared from the refuse after the finer parts have 
been extracted. It might also form an article for 
exportation in greater quantities : a large trade in these 
nuts being carried on in France chiefly with the wes- 
tern coast of Africa, from whence is shipped about 92J 
per cent, of her imports. In France it is in great 



CONCLUSION. 367 

-demand, because of the oil it yields, the skill of the 
French chemists enabling them to imitate the pure 
Florence and Lucca oils with it, and so cleverly that 
even experienced judges have flailed to detect the differ- 
•ence. India even now exports a very small quantity of 
Arachis into France, but only about one per cent, of the 
imports. She might well take a leading part in the 
trade, if more attention was paid to the growth and cul- 
tivation of this useful agricultural product. 

Then in the matter of arrowroot much remains to be 
desired. The Curcuma angustifolia (Eoxburgh), or 
Indian arrowroot, grows to perfection in many parts of 
India, in Nagpore, Travancore, &c. The Moranta 
arvmdicinea^ the species indigenous to South America 
land introduced from thence into the West Indies, is 
:also grown in Bengal. 

East Indian arrowroot has, however, no market value 
in England, owing to the careless manner in which it is 
obtained, and the way in which it is mixed with other 
jand inferior substances. This evil could and would, with 
greater care on the part of the manufacturers, be reme- 
died. As matters are now, the ryots cannot procure 
seed tubers, and they do not know how to manufacture 
the article when they have raised it. This knowledge 
they might acquire, and with encouragement arrow- 
root cultivation might in time rank amongst the profit- 
able industries of India. 

I have said nothing of the Cawnpore leather 
trade, but leather is the staple manufecture of 
that city, where an extensive business is carried 
on in the manufacture of saddlery for the use 
of Government, in boots, shoes, and various other 
leathern articles ; neither have I mentioned the trade 
in marabou feathers in Calcutta, they are the under- 
tail coverts of the adjutant or gigantic stork {Leptopti- 
lo8 a/rgald) and the smaller adjutant (i. javanica)y and 
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meet with a ready sale in the country itself and in for- 
eign countries also. 

The trade in attar of roses is one which employs a 
great number of people. The roses of Grhazeepore came, 
it is said, originally from Bussorah. They were first of 
all transplanted from Persia, and brought to the now 
ruined city Kanauj on the Granges, from thence they 
were moved to Ghazeepore, about a century ago. Since 
that time the rose gardens have been rapidly extended, 
the celebrity of the perfumes prepared from the Ghazee- 
pore roses spread throughout India, and gradually 
reached other countries, and year after year traders came 
from long distances and set up temporary distilleries ra 
order to keep up their stock of this rare perfume. 

At Ghazeepore the roses are planted in large fields, 
the plants being raised from cuttings — not by grafting 
— ^which are planted out from the nurseries in which 
they are grown when they are a year old. They are 
planted in the fields about three feet apart, and have to 
be kept perfectly clean by frequent weedings, the soil 
also being stirred and loosened around their roots. 
The flowering season is in February and March, and 
the average yield of flowers per beegah is from 30,000 
to 60,000. These are bought by the distillers at prices 
varying from 100 to 125 rupees per lakh of flowers. 

In Ghazeepore there are about 200 acres of ground 
under rose cultivation, the rent paid averaging about 
4 rupees per beegah. 

Gootabee pa'tue, as the natives call rose water, is very 
highly valued in India. That which has been skimmed 
is inferior to that which retains the essential oil floating 
on its surface ; for this oil contains the concentration of 
aroma so much esteemed. This attar or oil of roses is 
collected in phials, and is sold by weight at 100 rupees 
to 125 rupees pertolah. 

The trade in isinglass, fishmaws, sharks' fins, glue. 
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jellies, and preserves, edible nuts and dried fruits, pre- 
served meats and fishes, pickles and condiments, beets- 
wax and vegetable waxes, gold, silver, and other 
jewellery, stone and cement wares, tortoiseshell, mother- 
of-pearl, whalebone and bone, are all worthy of eit-ended 
notice, though I can only name these several industries 
here, I hope, however, that I have shown — for fuc-L lias 
been my object in writing this book — that the re^jurc^fc 
of India are as numerous as thev are varied. Wjth wj 
much natural wealth in the country, mineral and ajui-v-ifej 
as well as vegetable wealth, and bo little of i^ r*i^l,\' 
developed or made the most o^ purely it wjJJ !^ ^ioe 
&ult of the possessors of this \-aluable ei::pire :f /v 
future is not a prosperoas one, or if it yijjk*: lir/^ *;e 
bankrupt and impoverished stat^ hihTTLian* are t^j J-oc 
of foretelling. 

India's future prosperity rerts in the JjaAk 'A Kr-K-v-jC- 
If we do our duty towardis her, ii£ipro-»e Ler ::,^:y/.>* -A 
agriculture, give her a proper ^:y<^::. *A : r r. -/:<.* r*:^ 
replant her thinned forest ^. T*^:W}.h her c^'.o'i.-rC ' ■- 
slopes, encourage and deve^ope ?.er r-v." erv,* .-.-:.•• • . , 
and infact exercise a fo-rTer-j-^ •vj>erv.r,'r, •..••• j -.' 
branches of her inten.J5i] e^y.T. ',:/.-.'. •;,*';_ .-.ri^/, v' -.» 
country decreasing yesir r.y y^^^j' :/. '<.'jj-.<-y. •/</'•- -y 
more and more poverty r.r>;>:e:.* >. /vrri/-: *r>-;, r v- 
gained each year. 

That deterioration cf •?.e j^v.*,. v.- A r- /- •*//-" 
writers have made jfT-ch r^ ;,>;>_ ., v^ -^ <.,., .^. ,.. ^ , . 

by judicious and salTir^ri- ::.-%.. •,/^>, '^-y: y -. -/..-" ^ r^" 
and thoroughly carrier': ^--f, '>„% 'a r-—\'f. ■/ ' .^ 
cured. To attack the pre*.^r.r >- '^>;." / ;•/ ^ - . ;'• 
ture and to improve f% r.',r ip^^r. va - /• ". ' .v •* 
fEirming, but by ••■'le?. pj>r,* i> /v/, ",".•-'/. 
the nature of the C'0'.r.*ri'. ^.r^-: *->, ;^:/-. 
prejudices of the rj/o^^, r.r. d"^-/'/-/*/) 
new, but gradually \^j\.:,^ *:,^,:, v/ J',.f'>i y .^,. 
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example, will be to cut the knot and unravel the b 
into which India has woven herself. But the fact t 
India's real wealth is vii ker latid must not be 1 
sight of; for the more that is made of her vast nat 
resources the more likely will she be to maintain t 
proper status in the world in the years to come. 



o 
m 






A 



3! 



•v ^« 



C C ■" 






^1 c r 



?i a: 






X - • 



^x rt r: I* r» c 
fc: tN. x x — x-. 

WB*-" K — »S — 

a^s 

H h^ .«. ^ . 



M 
-<1 



?r^ j^ — «i — 



. (irt 'i c ?J C 
&I ji^ I* 1* — 5. 

o r_: .^- _- -: -i- 

x — i^ 









?x c x »5 r: 



s ei .-« i li s 

H ►« c ri y. r 

O ^lC St 'i Zi X* 

5 ;c I"* w X — 






1^ 







OQ 



•^x »•: c ?J — 

rv — '^ ^ T.'Z 






—J'- 1* X — »i 

: »^ ^ •— „, 



< Plc q — ?j r. 

t) r-C. C — C — 
J r*"»-" ^- ^ »2 St 






= ^ £ J : r 






C^ ■" • • • ■• ■ ^ 

2 1= r f 

fa ~« -s *= 

O 5 • ' 3 • 2 

3 S 2 « C •• 



rzz2 iilj^^ 



IND EX. 



PAGE 
A 

Acaciaa (The) 171-172 

Aconite 95 

Agate 222 

Agriculture 1-11 

Albizzia Amara 162 

Aloes 91 

Amethysts 222 

Ammoniacum 176 

Anisefd 95 

Antimony 237 

Annatto 97-100 

Arrowroot 367 

Asafoetida (Narthex) 175 

Attar of Eoses 368 

B 

Babool 162-171 

Balsams (The) 177-186 

Bamboo (for paper) 273 

Bamboo Gram 44 

Barbutti 44 

Barley 38-39-95 

Barti 44 

Bastard Saffron(see Safflower) 

Beaconsfield (Lord) 46 

Beans (various) 44 

Beer 12-16 

Benzoin 178 

Trade in 178 



PAGE 

Bengal Silk— Exports 306 

Betel Nut 314 

Blackwood Tree , 163 

Borax 46-47 

Buck Wheat 44 

Burmah 28-30 

C 

Cacao or Cocoa 17-18 

Callophyllum inophyllum ... 242 

Camel's Hair 365 

Camphor 95 

Canals 195 

Caoutchouc 187 

Trade returns 189 

Capsicums 320 

Cardamoms 316 

Carpets 19-22 

Carrawavs 95 

Cassia...'. 319 

CajstorOil 238 

Catechu or Cutch 190 

Cattle, scarcity of 167 

Cereals 23-44 

Ceylon Moss 95 

Chamomile 95 

Chay-root ....117-120 

Chaulmagra Oil 244 

Chemicals 45-47 

Cheringi 120 



374 



INDEX. 



PAGE 

ChiUies 320 

Chittagong wood 162 

Chowlie 44 

Chromium 237 

Cinchona 48-56 

Cinnamon 322-324 

Clements, Mrs 292 

Cloves 95 

Coal 205-209 

Cocculus indicus 95 

Cocoanut oil 245 

Consumption of 249 

Coffee 57-65 

Coir 136 

Colocynth 95 

Copal 154 

Copper 236 

Coral 228 

Coriander seed 95 

Cornelian 223 

Cotton 66-90 

Exports of 81-84 

Factory Acts 80 

Imports 84 

Raw 81 

Twist 81 

Cowage 95 

D 

Dammer or Damar 182 

Dandelion 96 

Deadly nightshade 95 

Dell seed 95 

Deodar Pine 161 

•Diamonds 22C 

Dragon's Blood 181 

Drugs 91-96 

Dyeing Materials, &c 97-135 

Dyes— Red 134 

YeUow 134 

Brown and Black 135 

• 

E 

Ebony 161 

Esparto Grass 277 



PIGS 

F 

Fennel seed % 

Fibrous Substances 136-153 

Various less known 

kinds 151-153 

Flax 138-141 

Forests— Forestry 154rlS5 

Forest School founded 156 

Forests (reserved) 163 

Foxglove (Purple) 95 

G 

Gblls 96 

Gamboge 100-102 

Garcinias (The) 175 

Garnets 225 

Gingely Oil 259 

Ginger 324 

Gold 209-215 

Gowar 44 

Gram 42-43 

Ground Nut 366 

Gums and Resins 170-194 

Gum — Arabic 170 

Gums (Pseudo) 173 

„ Astringent 173 

Gum Resins 175 

„ (Fetid) 175 

(Fragrant) 177 

Gutta 193 

„ Percha 193 

H 

Hemlock 95 

Hemp 141-147 

Henna 102-104 

Hides, Skins, and Horns 166-169 

Horns, Prices of 169 

Horse Bean 44 

I 

Indian Cork Tree 162 

India Rubber 187 

Indigo 104-113 

Exportsof 112-113 

Irrigation 195-201 

Iron 215-220 



INDEX. 



375 



PAGE 

Ivory 202-204 

Trade in 202-204 



Jack-tree 162 

Jade, Trade in 228 

Jalap 94 

Jowaree 42 

Juniper 95 

Jute 147-161 

Exports of 149 

K 

Kidney Bean 44 

Kino 173 



Lac 113 

Trade in 116 

Ijapis Lazuli 224 

Lead 237 

Leather Trade (Cawnpore) ... 367 

Lentil 44 

Liebig, Baron 46 

Liquorice 95 

M 

Madder 116-121 

Mahogany (Lidian) 160 

Maize 39-41 

Mallotus Philippensis 121 

MalwahOil 251 

Manganese 237 

Metcalfe (Lord) 90 

Millet of various kinds 43-44 

Mining industries 205-237 

Mustard Seeds 292 

Exports of 292 

Mutt 44 

Myrabolams 122-125 

Trade in 124 

Myrrh 95, 177 

N 

Narthex Asafoetida 175 

Nightshade (deadly) 95 



PAQB 

O 

Oats 39^ 

Oils 238-262 

OleoResins 186 

Olibanum 179 

Onyx 224 

Opium 263-271 

Poppy 264-266 

Bevenue from 269 

P 
Paper 272-278 

Materials for 272-274 

Pea Nut 366 

Pearls 225 

Pearl Barley 95 

Pennywort 95 

Pepper 327-329 

Petroleum 253 

Imports of 256 

Pomegranate 96 

Poppy Oil 256 

Poppy Cultivation 266 

Pottery 278-281 

Precious Stones 220-228 

E 

Ragi 43 

Rajgeera 44 

Eape Seed 291 

Exports of 291 

Red Saunders 125-126 

Reh, destructive effects of ... 195 

Resins 182 

Rice 23-31 

Rose cultivation 368 

Ryots 282 

S 

Safflower 128-131 

Saffron 95 

Sal Tree 159 

Salt 228-236 

Saltpetre 45-46 

Sappan Wood 126-127 

Sapphires 222 

Sarsaparilla 95 



376 



INDEX. 



PAGB 

Satin Wood (tree) 163 

£eed8 291-294 

Trade in 293 

Senna 93 

Sesamum (oil) 259 

Shingle Tree 162 

Silk 296^13 

Silkworm 295-298 

Silk — ^Exports from India ... 314 

Imports into India ... 315 

Skins— Trade in 168 

Soybean 44 

Spices 314^29 

Stjrax Benzoin 178 

Sugar 330^9 

Exports 337 

Swordbean 44 

Syphonia 187 



PAGS 

T 

Tamarind 96 

Tea 340^ 

Exports 349 

Prices of 349 

Teak 157 

Temple (Sir Richard) 166 

Tin 236 

Tobacco 351-360 

Expenses of cultivation 358 
Imports and Exports... 359 

Turmeric 131 

Turquoise 224 

W 

Well Irrigation 197 

Wheat 32-38 

Wood industry 361-362 

Wool, exports from India 363 



THE END. 



Printed at the " Guardian " Steam Printing Works, Warrington and Crewe. 



BOOKS, &c., 

ISSUED BY 

MESSES. Wm. H. ALLEN & Co;, 

^u&listicrs & ILiterarj) Agents to Hje Jirtia ©ffire, 

COMPBiaiSQ 
MHCELLANBOUS PUBLICATI0H3 IH GENERAL 
LITEBATURB. DICTIONARIES, OEAMMARS. AND TEXT 
BOOKS IN EASTERN LAN&UAGES, MILITARY WORKS, 
IHCLUDINa THOSE ISSUED BY THE QOVERNMENT, INDIAN 
AMD MILITARY LAW. MAPS OE INDIA, ic. 



In January and Julg ofeachgsar ti ■ptAUahed in 8110., price lOj. id., 

THE INDIA LIST, CIVIL & MILITAKT, 



CIVIL.— Gradation Listi of Civil Sorvice, Bengnl, Madraa and Bombay. 
Civil AnDuilantBi Legislative Council, Bccleaisetical EstabllHlimeiitJi, 
Educatiocfll, Public Woita, Judicial, Marine, Matlical, I^and Keveuue, 
Political, Postal, Police, CueCama and Salt, Forest, RegiBtralion and 
BaUnaj and Tolograph Departments, Law Courts, Surveys, Ac, &c. 

MILITABY.— Gradation LiaJ) of tbe Oeneral and Eicld Officers (BritisU 
and Local) of tbe tbree Presidencies, Staff Corps, Adjutants- General's 
and Quartermasters- General's Oflices, Army CoDunissBriBt Depart- 
ments, British Troops Serving in India (jnoludrng Boyai Artillery, Rojal 
Engineers, Cavalry, lufautrr, and Medical Department), List of I>lativa 
Eegimantfl, Commander-in-Chief and Slaff, Garrison Instruction Staff, 
Indian Medical Department, Ordnance Departments, Punjab Frontier 
Force, Military Departments of tbe tbreo Presidencies, VeteriuKy 
Bepartments, Tables abowing tbe Dlatribntion of Ibe Army in Indui, 
Lists of Retired OtBcers of the three Freaidenoies, 

HOME.— Daparlments of tbe Office of tbe Secretary of State, Coopers 
Hill College, List of Selected Candidates for the Civil and Forest Services, 
Indian Troop Service, 

MISCELLANEOUS.— Orders of tbe Bath, Star of India, and St. Michael 
and St. George. Order of Precedence in India. Regulatioaa foe Admis- 
aion to Civil Service. Regubitiona for Admission of Chaplains. Civil 
Leave Code and Supplements. Civil Strvieo Pension Code — relating to 
tliQ Covenanted and Uncovenanted Services. Rules for the IniUoD 
Medical Service. Furloagh and Retirement Kegulatians of tba Indian 
Army. Family Pension fund. Staff Corps Regulations. Salaries of 

I StaQ' Ollicers. Regulations for Promotion. English Furlttogh fay. 





Work* iasned from the India Office, and Sold by 
Wm. H. A r.r.TtTg & co. 



I 
I 
I 



Tree and Serpent Wordiip ; 

Or, Illustrations of Mythology and Art in India in the First 
and Fourth Centuries after Christ, from the Sculptures of the 
Buddhist Topes at Sanchi and Amravati. Prepared at tha 
India Museuto. under the auihoiity of the Secretary of Stata 
for India in Council. Second edition, Revised, Corrected, and 
in great part Ra-tmtten. By Jambs FEitaiisaox, Esq., F.B.S^ 
F.R.A.S. Super-royal 4tu. 100 platea and 31 engrarings, 
pp. 270. Price £6 6b. 

lUnatrations of Ancient Buildings in Kaihiuir. 

Prepared at the Indian Museum under the authority of the 
SKcretarj of State for ludiu in Council, From Photographs, 
Plana, and Drawings taken by Order of tlie GoTemmenl of 
India. By Hekby Habdt Cole, Lieut, R.E., Superintendent 
Archwological Survey of India, North-West Provinces, I 
One vol. ; half-hound. Quarto- Fifty-eight plates. £S 10b. 
Ihe lilantrationa in thia nork Hbtb been produced in Carbon Iroi 
t)i(^ origmal negativea, and are therefore permuDtrnt. 

Pltannacopoeia of India. 

Prepai'ed under the Authority of the Secretary of Stat« for 

India. By Edward Johk Wabiko, M.D. Assisted hy > 

Committee appointed for the Purpose. 8vo, Ss. 

The Stnpa of Bharhut A Bnddhist UonDmcnt 

Oniftmentedwith numerous Sculptures illustrative of Buddhiflfe 
Legend and History in the Third Ceutury b,o. By Alex- 
ANDBK CuNsiBUHAM, C.S I., C I E., Major-Gencral, Royal 
Engineers (Bengal Retired); Director-General Archieological 
Survey of India. 4to. Fifty-seven Plates. Cloth gilL 
^3 3s. ^ 




Archeelogioal Surrey of Wecteni India. 

E^ort oE the First Season's Operations in the Belgam sod 
Kaladgi Districts. January to May, 1874. Prepared at the 
India Museum and Published under the Authoritj of the 
Secretary of State for India in GeoiMil By Javbb Bdho-bk, 
Author of the " Itoek Temples of Elephanta," Ac., &o., aa^ 
Editor at •• Tbe Indian Aatiqtiarf." Half-hound. Quarta. 
58 Plates hni Woodciita. £it 9a. 

ArohEeological Survey of WeBtem India. Vol. TL ' 

Keport on the Antiquities of KaihiSnad and Kachh, being the 
reBult of the Second Season's Operattona of the Archffiological 
SurTey of Western India. 1974-75, By Jaicks BoaaEsa, 
F.R.G.3 ,M.R.A.S.,4o., Archaeologteol Surveyor and Reporter 
to Government, Weatem India. 1876. Half-bound. Quarto. 
Seventy-four Plates and Woodcnte. £3 Ss. 

ArchsBoIo^cal Surrey ofWeatem IiuUa. VoL UI. 

Beport on the Antiquities in the Bidar and Auriingabad Did' 
tricts in the Territory of H.H, the Nizam of Haidaraliad, 
being the result of the Third Seaeea'a Operations of the 
Archfeological Survey of Western India. I875-1S70. Hy 
James Bukqess, F.R.G.S., M.B-Aii.. iUa^re da la Soeiu£ 
Asiatique, 4c., Arehffiological Surveyor and Reporter to Go- 
vernment, Western ladia. Half-bound. Quarw, Sixty-ei.\ 
Plates and Woodcuts. M 2k, 
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Adam V. (late of Calontta) Tbeoriei of History. 

An Inquiry iuto the Theories of History. — Chance, — Law,— 
Will. With Special Reference to the Principle of Positiri 
Philosophy. By William Adam. 8to. 15b. 

Akbar. An Eaitern Romanoe. 

By Dr. P. A. S. Van LiMBnso-BBorwKR. Translated from 
the Dutch by M. M. With Notes and Introductory Life of 
the Emperor Akbar. by Cleuents K. Mabkham, C.B., FJl.S. 
Crown 8vo. 10s. Cd. 

Allen's Series. , 

I.—World We Live In. Sa. 
3. — Earth's History. 3s. 
3. — Geography of India. (See page 9.) 2b. 
4. — 2000 Examination Questions in Physical Geography. 2s. 
5. — Hall'a Trigonometry. (See page 10.) 2s. 
C. — Wollaaton'a Elementary Inian Reader, la. (See paga 

29.) 
7 — Ansted's Elements of Physiography, la. 4d. 

Anderson (F.) The £ngliah in Western India. 
8vo. 14 s. 

Andrew (W. F.) India and Her Keighbonn, 
With Tivo Maps. 8to. 15s. 

Ansted (D. T.) Physical Geography. 

By Professor D. T. Ansted, M.A., F.R.3., &a. Fifth 
Edition. Post 8vo., with Illustrative Maps. 7s. 
CosTKKTs : — Part I. — Introdcotion.— The Earth asaPlanet 
— Physical Forces. — The Succession of Bocks. Past II.— 
Earth — Land. — Mountains. — Hills and Valleys, — Plateaus 
and Low Plains. Part III.— Water.— The Ocean.— Rivera. 
— Lakes and Waterfalls. — The Phenomena of Ice. — Springs, 
Part IV. — Air. — The Atmosphere. Winds and Storms,— 
Dew, Clouds, and Rain. — Climat« and Weather. Part V.— 
Fjhe. — Volcanoes and Volcanic Phenomena. — Earthquakes. 
Part VI.~LirB, — The Distribution of Plants in the different 
Countries of the Earth. — The Distribution of Animals on the 
Earth. — The Distribution of Plants and Animals in Time.— 
Effects of Human Agency on Inanimate Nature. 

"The Book is bothvaluabloandcomprehenaiTe, and dBserre* » wid* 

circulation.' ' — Obsereer. 

Ansted (D. T.) Elements of Physiography. 

For the use of Science Schools. Fcap. 8vo. Is. 4d, 



Anated (D, T.) The World We Live In. 

I Oi- First Ueaaona in Physical Geography. For the use of 

■ Schools and Students. By D. T. Anbted, M.A.. F.R.8., Ac. 
H Fcap. 2b. 35lb Thousand, with IlluBtratioDB. 

Ansted (D. T.l The Earth's HiBtory. 

Or. First Lessons in Geology. For the use of Schools and 
Students. By D. T. Ansted. Third Thousand. Fcap, 23. 

Ansted (D. T.) 

Two Thousand Examination Questions in Physical Geography, 
pp. 180. Price fls. 

Ansted (D. T.) and Latham (R. 0.) Channel Islands. 
Jersey, Guernsey, Aldemey, Sark, &c. 
The CtiANNtiL IsLAKDS. Containing: PabtI.— Physical Geo- 

tgraphy. Part II. — Natural History. Pabt III.— Civil His- 
tory. Part IV. — Economics and Trade. By DAvro Thomas 
AiiSTBD, M.A., F.R.S., and Robert Gokuon Latham, M-A., 
M.n., F.K.8. New and Cheaper Edition in one hnndsome 
8vo. Volume, with 73 Illustrations on Wood by Vijietelly, 
Loudon, Nicholls, and Hart ; with Map. 8vo. ICs. 

"Thia is a really valuable work. A. Iiook trhioh will long remain the 

(tandard autliority on tha subject. No one who has been to the Chaimel 

talands, or who purpoaea going there will bo iasenaible of its valde." — 

Saturday Sevieie. 

"It ia the produce of manj handa and ererf band a good one." 

Ansted (D. T.) Water, and Water Supply. 

ChieBy with reference to the British Islands. Part I. — 
Surface Waters. 8vo. With Maps. IBs. 

Archer (Capt. J, H. Laurence) Commentaries on the 

Punjauh Campaign — 1848-49. includiiig some additions to the 
History of the Second Sikh War, from original sources. By 
Capt. J. H. Lawrknoe-Archeb, Bengal H. P. Crown 8vo. 
8s. 

Aynsley (Urs.) Onr Tisit to Hindnetan, Kashmir, and Ladakh. 

By Mra. J, C. Murray Aynslky. 8vo. 14s. 

Bernay (Dr. A. J.) Students' Chemistry. 

Being the Seventh Edition of Household Chemistry, or the 
Science of Home Life. By Alrert J. Bebnayb, Ph. Dr. 
F.C.S.,Prof. of Chemistry nndPraclii-alChemiBtt^a.t.a'i-'C'wswAfi 

■ Hospiul, Medical, and Surgical CoWfc^e- Ctww'o.'fti'a- "liia.**- 
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Biiuung (H. M.) TrarelB ia Persia, te. 
a vola. &V0. Ifls. 

Blancliard (S.) Testerd&y and To-day in India. 

by Sidney Laman Blanchard. Post 8to. 6s. 

Contests.— Outward Bomd. — ^TheOldTimesaodUieNew.- 
Domestic Life. — Houses and Bungaiowa, — IhcUhti Sen-anU.- 
The Great Shoe QneBtinii. — The Garriaon Hack — The Long 
Bow in India.— Mrs. Dulcimer's Sliipwreuk.— A Travelkr's 
Tale, told in a Dark Bungalow. — Punch in India. — Aug' 
Indian Literature. — Chrislmaa in India, — The Seasons 
Calcutta. — Farmers in Muslin. — Homeward Bound. — ladii 
as it Is. 

BlenkiaBopp (Kev. E. L,) Doctrine of Development in ib» 

Bible and in the Church. Ej Rev. E. L. Blenkisbotp, M.A., 
Bector of Springthorp. '^nd edition. 12mo. 61 

Boilean (U^or-Qeneral J. T.) 

A New and Complete Set of Traverse Tables, showing the 
Differences of Latitude and the Departures to every Minute of 
the Quadrant and to Five Places of Decimals. Together with; 
a Table of the lengths of each Degree of Latitude and correa 
ponding Degree uf Longitude from the Equator to the Poles 
with other Tables useful to the Surveyor and Engineer. 
Fourth Edition, thoroughly revised and correoted by the 
Author, Royal 8vo. las, London, 1876. 

Bonlger (D. C) Central Asian Portraits; or the CelebritiM 

of the Khanates and the Neigbbouring States. By Demetbibs 
Chaeles Boulokr, M.R.A.S. Crown 8vo, Is.'" ' 

Boolger (D. C.) The Life of Yakoob Beg:, Athalik Oliazi and 

Badaulet, Ameer of Kashgar. By Demetrius CharlM 
EouLGER, M.R.A.S. 8vo. With Map and Appendix. ■' 

Boslger (D. C.) England and Rntiia in Central Asia. Witk 

Appendices and Two Maps, one being the latest ~ 
Official Map of Centml Asia. 2 vols. 8vo. 36s. 

Bowring (Sir J.) Flowery SeroH. 

A Chinese Novel. Traosioted and Iliustrnted with _^ 

SiK J, BowRiNG, late H.B.M. Pienipo. China. Poat 6vi 
108. 6d. 



Boyd (B. Ifelsoii). Coal Hines Inspection ; Its History and 

Results. Svo. 1 4 s. 

Bradshaw (Jolin) The Poetical Works of John Hiltoni 

with Notes, explanatory and philologicuJ. By John Bbad- 
SHAw, LL.D., Inspector of Schools, IVladrits. Q vols., post Svo- 
198. 6d. 

Brandis' Forost Flora of North-Western and Central India. 

By Db. Brandis, Inapector General of Foreata to the Govern- 
ment of India. Text aud Plates, £2 188. 

^ESo ((^ii- ^■) India and Europe Compared. 

Post 8vo, 73. 

Bright (W.) Red Book for Sergeants. 

By W, BitioHT, Co lour- Sergeant, 37th Middleser E.V. Fcap. 
interleaved, le. 



Buckle (the late Capt. £,} Bengal Artillery. 

A Memoir ol" the Services of the Bengal Artillery from the 
formation of the Corps. By the lat« Capt, E. Buckle, Assiat,- 
Adjut. Uen. Ben. Art. Edit, by Sm J. W. Kate, 8vo. Lood. 
1852. 10b. 

Bmke (P.) Celebrated Naval and Hilitary Trials. 

By Pbter Bdrke, Seijeanl-at-Law. Author of " Celebrated 
Trials connected with the Aristocracy." Post 8vo. 10s, 6d. 

Christmas (Bev. H.) Bepnblic of Fools (The). 

Being the History of the People of Abdera in Thrace, from 
the German of C. M. Von Wieland. By Rev. HDNBr Chkibt- 
iiAs. M.A., F.R.S. 2 Vols, crown 8vo. lie. 

Christmas (Rev. H.) Sin : Its Causes and Consequences, 

^An attempt to Investigate the Origin, Nature, Extent and 
Eeaults of Moral Evil. A Series of Lent Lectures. By ths 
Bev. Henry Cheistmas, M,A,, F.B.S. Post 8vo. 5s. 

Ctchrane, (John) Hindu Law. 20s. (See page 12.) 

CoUette (C. H,) Henry VIII. 

An Historical Sketch as affecting the Reformation in England. 
I By Chablks Hastinos CoLLETTE. Poa^-ft-so- %'i. 



OoUetto (C. H.) The Eomaa Breviary, 

A Critical nnd Historical Review, with Copious Classified 
Etlraets. By Charles Hastings Colletie. Snd Edition. 
Eevised aud enlarged. 8vo. 6b. 

jQooper's Hill College. Calendar of the Boyal Indian En- 
gineering College. Cooper'3 Hill. Published by autboril; i" 
Januarj each year. 68. 

Contents. — Suff of the College ; Prospectus for the Year ; 
Talile of Marks ; Syllabus of CourBe of Study ; Leave and 
Pension Rules of ludiau Service ; Class and Prize Lists ; Pust 
SLudenls serving iu India; Entrance Examination Papers, 



Cruise of HJH.S. " Galatea," 

Captain U.ii H. the Duke of Edinburgh, K.G., in 1 867 -1868. 
By the lizv. John Mu.nek, B.A.. Chaplain ; and Oswald W. 
Eriehlv. Illustrnted by a Piiotograph of H.R.H. the Duke 
of Edinburgh ; and by Chronio-LiihographB and Graphotypea 
from Sketches taken on the spot by 0. W. Bbierli. 8to. 

168. 

Sanvers (Fred. Chas.) On Coal. 

With Reference lo Screening, Transport, &c 8vo. lOs. 0d. 

BanmaB (E.) Horses of the Sahara, and the Kanners of the 

Desert. By E. Daumas, General ot (he Division Commanding 
at Bordeaux, Senator, ic, Ac. With Comnientaries by the 
Emir Abd-el-Kailir (Authorized Edition). 8vo. Us. 

" We have raroly read b work giviog a more piotnrssqae and, i1 
Ume time, practicnl aci^ount of the manners snd cuatoma of a people, tbin 
this book on tbe Arabs nnd their horeea." — SdinburgK OoKrant. 

Soran (Dr. J.) " Their H^esties Servants" : 

Annals of the Euglish Stage. Actora. Authors, and .\udiences. 
From Thomas Betterlon to Edmund Kean. By Dr. Doeak, 
F.S.A., Author of " Table Traits," " Lives of the Queens of 
England of tbe House of Hanover." &c. Post 8vo. 6; 
" Eierj page of the work in barbed with wit, and will make it 

' point foremoBt providea entertainment for the moat diTeiM 

'--^B."—l)ail!f Nevu. 

Dmry (Cel. H.) The TTsefiU Plants of India, 

With Ntilices of their cliief value iu Commerce, Medicine, 
and the Arts. By Colonel Heber Dbtjry. Second Edition, 
with Additions and Corrections. Royal 8vo. I63. 



Edwards' (H, S.) Tlie Russians At Home and the Sassiaiu 

Abroad. Sketches, Unpolitical and Political, of Russian Life 

under Alexander II. Bj U.. Suthebiand Edwabds. Q vols., 

CrowQ 8vo. aia. 
Byre, H^or-CFeneral (Sir V.), E.C.S.I., C.B. The Kabul la- 

BurrectioQ of 1841-42, Sevised and corrected from Lieut. 

Eyre's Original Manuscript. Edited by Colonel G. B. 

ftCiLLaaoB, C.S.I. Crown 8to., with Map and llluefira- 

tions. ds. 
Fearon (A.) Kenneth Trelawny. 

By AiiEC Feabon, Author of " Touch not the Kettle." 

2 vols. Crown 8to. 21s. 

Forbes (Dr. Soncan) History of Chess. 

From the time of the Early Inrention of the Game in India, 
till the period of its eatahlishment in Western and Centrtd 
Euroiw. By Duncan Fobbes, LL.D. 8vo. la. (Id. 

Oazetteers of India. 

Thornton, 4 vols., 8vo. f 3 168. 
8vo. 2 Is. 
(N.W.P., &c.) 2 vols., 8to. 268. 

Gazetteer of Sonthem India. 

With the Tenaaserim Provinces and Singapore. Compiled 
from original and authentic BOurces. Accompanied by an 
Atlas, including plans of all the principal towns and canton- 
ments. Royal evo. with 4to, AtUa. jE3 38. 

Geography of India. 

Comprising an account of British India, and the various states 
eucloaed and adjoining. Fcap. pp. 2B0. 98. 

Geological Fapera on WeBtem India. 

Including Cutch, Scinde, and the south-east coast of Arabia, 
To which is added a Summary of the Geology of India gene- 
rally. Edited for ihe Government by Hbnby J. Caetkb, 
Assistant Surgeon, Bombay Army. Eoyal 8vo, with folio 
Atlas of maps and plates; half-bound. £3 ia. 

Glyn (A. C.) History of Civilization in the Fifth Centnry. 

Translated by permission from the French of A. Frederic 
Ozanam, late Professor of Foreign Literature to the Faculty 
of Letters at Paris. By Ashby C. Glyn, B.A., of the Inner 
_ Temple, Barrister-«t-Law. 3 vols., post 8vo, jEl Is, 
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rof. Theodore), The Ute. The Literary Re- 

2 vols. 8vo. 21s. 

1 4(rady (8. 0.) Hohamedan Law of luherita&oe & Contrftct. 
(See iiHge II.} 
bady (S.Q.) Institute! of Ttea-a, 

13s. (SeepHgell.) 

L flreene (F. V.) The Sussiao Aimy aad its Campaigni in 

Turkey in IHST-lBftM. By F V. Gkbehe, First laeuleranl 
in the Corps of Engineers, U.S. Arnjj, and lately Military 
Attache to (he United States Legatjon at St. Petersburg. 8to. 
With Atlas. 32s. 

Oriffith (Ralph T. H.) Birth of the War God. 

A Poem. By Kalidisa. Translated from the SBnacrit idW 
1 English Verse. By Ralph T. H. Griffith. 8vo. 5b. 

Hall (E. H.) Lands of Plenty, for Health, Sport, aod Fro&t 
British North Amenc^a. A Book for all Travellers and 
Settlers. By E. Hepfle Hall, F.S.S. Crown 6vo., nitli 
Maps. 6s. 

Drieonometrr. 

e and SphCTiiial Trigouometry. With an 
Appendix, contuiiing the Bolution of the Froblema in Nantical 
Astronomy. For the use of Schools. By the Rev. T. G. 
Hall, M.A., Professor of MaLbem&tica in King's College, 
London, lamo. 2s, 

Hamilton's Hedaya. 

A DOW edition, with the ohgolete passages omitted, and a uipioua 
Index added by S. G. Grady. 8vo. il 158. (See page H.} 

Handbook of Reference to the Haps of Isdia. 

Giving the Lat. and Long, of places of note. 1 8mo. 39. Bd. 

%* TTUsteilt be found a valudbh Companion to JIfettri. MUn ^ Co.'t 
Mapi 0^ India. 

Harcourt (Mej. A. F, P.) Down by the Srawle. 

By Majob A. F. P. Harciwrt, Bengal Staff Corps, author of 
" Kooloo, Lahoul, and Spiti," " The Shakespeare AjwoBy,'&!. 
2 Vols, crown 8vo. 21s. 

Hongh (Lieut,-Col. W.) Precedents in Kilitary Law. 

8to. doth. 25s.,, .^^^^^^ 



13, Waterloo Puce, Pall Mau,. 



Hughes (Rev. T. P.) Notes on MtthammaiJaniiim. 

Second tklitiou, Revised and Enlarged. Fcap. 8vg. 6a. 

Hntton (J.) TSragB and Sacoits of India. 

A Popular Aocouiit of the Tliugs aiii Dacoila, ili« HerediWiy 
Garoitera and Gang Robbers of India. B/ Jakes HcrroM. 

Post 8vo. 5a. 

India Direotoir (The). 

For tbe Guidance of Commacdera of Steamers ajid Sailing 
Vessels. Founded upon ihe Work of tbe lata CAfTMn James 

HoRSDUBGH, F.R.S. 

Part I. — The East Indies, and Interjacent Porta of Afric* 

^ and Suuth America. Remed, Extended, and Illustrated with 

E Cbarts of Winds, CurrentB, Pasnages. Variation, and Tides. 

H By CouMANDER Alfbkd Dondas Taylor, FH.G.S., Superin- 

P' tendentof Marine SurreyBtotheGoveminentof India, iil 18s. 

^ Pabt I[.— TbeChinaSea, withthePortaof JaTa, AuMralia 

and Japan and the Indian Archipelago Harhoiirs. as mcII as 

those of New Zealand. Illustrated with Charts of the Winds, 

Currents, Passages, iu. By the same. (Inprtparation.) 

Indian and military Law. 

Uahummcilan La^ of Inheritance, ^. A Monnal of tlM 

Mthommedan Lav of Inlin-itBaoe anil Cmlnot ; e— f» i«l Bg tim 

»Bootrme of the fiooiwe and Bheos Sehook, and baatd ^m tiM km* 
of Sir II. W. llACirAOHT(<i'B Principle* uid riiniHlila. UttMhm 
with tlie DediioTu of tbe Pri*; Council and fligh Owu of tb» 
Presidenoiei in Indu. Vor tha dm of 8cbocl> mil Wiliiiti Br 
BTiVTuan Oboti GmuxT, BwriMer-w-Law, Rcadar ef llindoo, 
MAhomdiedui, ud lodiaD Iaw to tb* Itma of Court. 9nt. IIb, 

Hedaja. or Guide, a Commentar; on the M'tsiulinan l.awA, 
translated b? order of the Oovwitor-GmMral wiit Cuunoil «f Htnp^, 
B7 Cbasim Bamiltow. Smnd Editkn), «itl. Praftoe an<l Indn 
b; STAjn>isa Onora GauT. S*o. £i tft*. 

Institutes of Menu in EnR!i«h Th(r TrmtllnlM irf fUtiAu 

Law or the OrdinaDoe* of Hma, annnttnff to (IUh nf (VvthrMi|, 
Compriiing tbe lodtiD Sjitm of Tiniin, p.^t.^,,..., ,„,t IH*il 

»TerbalIj traiulatedfroai tbeOrvplul, W.I. 'iitJ 

Joirts. and collated with U» SboaRrt 1 , ^ i-af 

EArGHTON, H.A., S.RM., Prohf" ■■' „ 1^ 

Enit ladia CoUige; Sew editum, ".' . ' i.i hi 

BTA.1SISH O. Okjdt, Barrlitor-at- (■•-. .-,... ........... „t ttumif 

H*bomiiicd«i,aodliidiint LawtAlhelmwiif C'liuit, afu.^HlHth. Il((, 

Indian Code of Criminal PrxMUt': fthlii|{ A'-l X (if (uytf. 

Pau«d b; tHe Ooriraor-flnMral wf tndl* l<t lliniri^ll UH ttw Mtlj M 

_ April, IBTS. tito. Ui. 



Indian Code of Civil Frocednte. In the form of QuestJoM 
and Annren, with ExplaiiBtoi7 uid lUuitrUiTe KotN. ~ 
AfOaui J. Liwis, B&mater^at-lair. 12mo. 12s. Gil. 

Indian Penal Code. In the Form of Queslions and Answers.. 
With Biploiutory and UlustntiTe NaUi. Bx Anoelo J. Lbwi% 
Barruto^t-Lav. Poat Bto. 7i. 6d. 

Hindu Law. Principally with reference to such portions of it 

»a oonoem tlie AdminialratioD of Justice ia the Courts in ladiii 
Bj Sir Tbouas Stbihsb, Iat« Chief Jiutlce of Madni. 8 *oli. 
S«y&l Bto., 1830. 24a. 

Hindu Law. Defence of the Daya Bhaga. Notice of tho 
Case on ProKiono Coomu' Tajore's WilL Judgment of the Judicid. 
Committee of tba Frirj Conncil. EiuoiiuktioD of such Judgmenti 
By JoBir CoOHBAi™, Bam»ter-Bt-Law. Bojil 8»o. 80». 

Xav and CuBtems of Hindu Castes, within the Dekhan Fro- 
TiooeB aDbjoct to the Preaidency of Bombay, chief/ aUactiiig CinL 
Suite. By Asthdb Stkele. Boyal Sto. £1 Is. 

Chart of Hindu Inheritance. With an Esplanatory Trentiso, 
By AuuBic BcMBSY. 6ro. 6a. 6d. 

Manual of Military Law. For atl ranks of the Army, M 

and Yoluctoer Senricea. By Colonel J. E. Fifon, Aesist. Adjutant 
Oeoerat at Hcwl Quartan, & J. F. COLUXH, Eiq„ of the lunar 
Tsmpla, Barrifter-at^Lav. Third and Beriied Edition. Pocksl 

Precedenta in Military Law ; including the Practice of Courts- 
Martial i the Mode of Oondnctrng Trials; the Duties of 0(Bcers al 
Military Courts of Inquests, Courta of Inquiry, Courts of Rcqn ' 
to,, 4c The following are a portion of the Contents :— 

1. Military Law. 2. Martial Law. 3. Courts-Martial. 
Courts of Inquiry. 6. Courts of Inquest. 6. Courts of Request. 
7. Forms of Courts -Martial. 8. Preoodenta of Mililarj Law. 
S. Trials of Arson to Bape (Alphabetically arranged.) 10. RebeliioDa. 
11. Biota. 12. Miscellaneoua. By Lieut. -Col. W. HouoH, laW 
Deputy iTudge-Advocate-GciierBl, Bengal Army, and Autlior of 
seTeralWorks on Courts-Martial. One thick Svo.Tol. SSs. 



Indian Cnminal Law and Frooedcre, 

Including the Procedure in the Higii Courta, as well as that ia 
the Courts not estahlished by Royal Cliarter ; with Forms of 
Charges and Notes on Evidence, illustrated hy a large number 
of English Cases, and Cases decided in the High Courta of 



India; and an ApPEsnix of selected Acts passed by the 

Legislative Council relating to Crioiinsl matters. Bj M. H. 

Starijkq, Esq , LL.B. & F. B. Conbtabi^, M^. Third 

edition. 8vo, £2 2s. 
Indian Infanticide. 

Its Origin, Progross, and Suppreaaion, By Johk CAVK-Baoww, 

M.A. 8vo. 53. 
Jackson (Lt.-Col. B.) Military Snrreying, &e, 8ro. 148. 

(See page ^0). 
Jaekson (lowis D'A.) Hydraulic Hanaal and Working 

Tablet, Hydraulic and Indian Heteorological StatisticB. 

Published under die pacroTiego of tlie ilight Ilunoumtile the 

Secretary of State for India. By Lowia D'A. Jacbson. 8to. 

Jackson (Lowis D'A,) Canal and Calvert Tables. 

^^ Baaed on the Formula of Kutter, under a Modified Claaa- 
^H {ication. with Explanatory Text and Examples. By Lowis 
^H D'A. Jacksok. A.M.I.C.E., author of " Hydraulic Manual 
and Statistics ," &c. Roy. 8vo, 28?. 
Jerrold (Blanchard) at Home in Paris, 

2 Vols. Post Hm. ISs. 
Joyner (Urs.) Cyprus : Historical and Bescriptive. 

Adapted from the Gerinanof Uerr Fhasz Vos Loheb. "With 
^B Bjuth additional matter. By Mrs. A. Batsoh Jotheb. 
^»- Crown 8vo. With 3 Maps. lOs. Od. 
Kaye (Sir J. W.) The Sepoy War in India. 

A History of the Sepoy War in India, 1S57— 1858. By Sir 
John William Kave, Author of " The History of the War in 
Affghanislan." Vol. I,, 8vo. Itts. Vol.lI.il. Vol. IILgfiL 

^ Contests of Vol. L : — Book I. — Imroductohy. — The Con- 
quest of the Punjab and Pegu.— The '■ Right of Lapse."— The 
Annexation of Oude, — Progress of Englishism. Book II. — The 
Sepot Army : its Eibe. Phoobess, and Decline. — Early His- 
tory of the Native Array. — Deteriorating Influences. — The 
Sindh Mutinies. — The Punjaub Mutinies. Discipline of the 
Bengal Army. Book III. — The Ouiureak of the Mdtikt. — 

Iljord Canning and his Council, — The Oude Administration and 
the Persian War.— The Rising of the Storm.— Tho First 
Mutiny, — Progressof Mutiny.— Excitement in Upper India.— 
Bursting of the Storm. — AppK\Drx. 
. Contents of Vol II.:— Book IV. — Tue RiaiNO IB T^H 
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ciRT H- WEST. — The Delhi History. — The Outbreak at Meenit. 
-The Seizure of Delhi. — CtJcutta in Maj. — Lasi Days of 
Geuerd Adsod. — The blarch upon Delhi Book V. — Pbo- 
OREas OF Rebellion ik Upper India — Benaraa and AUa- 
hnbad. — Cawiipore. — The March to Cawnpore. — Ke-occupatioa 
of Cawnpore. Book VI.— The Punjab and Delhi.— Firat 
Conflicts in the Puujnb. — Peshowur and Rawul Pinder. — Pro- 
gress of Events in the Punjab. — Delhi. — First Weeks of ihfl 
Sie^. — Progress of the Sitge. — The Last Succoim Irom tiia 
Punjab. 

CoNTEKTs OF Vol III.: — Book VII. — Benoal, Behak, 
AND THE KuRTH-WEST PROVINCES. — At the Seat of Govern- 
ment. — The lusurrectioQ in Behar. — The Si^e of Arrah.— ■ 
Beliar and Bengal. Book VIII. — Mdtibv and Bebeluos 
IN TUB NoKTH-wEST Phovjnceb. — Agra in May. — Insurrec- 
tion in the Districla — Bearing of the Native Chiefs. — Agra in 
June, July, August and September, Book IX. — Lbcknow 
AND Delhi.— Kebellion in Oude.— Revolt iu the Districts.— 
Luckuuw in June and July.— -The siege and Capture of Delhi. 

Kaye (Sir J. W.) History of the War in AJ^hanistaii. 
Ntw edition. 3 Vols. Crown 8vo. £1. tis. 

Eaye (Sir J. W.) H. St. G, Tncker's Life and Correspondence. 
8vo. lOs. 

Eaye (Sir J, W.) KemorialE of Indian Ooveriunents, 
By H. St. George Tll'Krk, 6vo. lOs. 

Eeatin^e (Urs.) English Homee in India. 

By Mrs. Keating^. Pan 1.— The Three Loves. Part II.— 
The Wrong Turuing, Two vols.. Post 8vo. 16s. 

Eeene (H. Q.) Mognl Empire. 

From the death of Au run gzeb to the overthrow of the Mahr&tt* 
Power, by Henry Gkorge Keekk, B.C. 3. Second edition. 
With Map. 8vo. 10s. 6d. 

This WorhJiiU tip a blank between tlie ending of Elphimlo^t 
and tks eommencemetit of Tkornlon't Histories. 

Keene (H. Q.) Administration in India. 
Post Svo. 5s. 

Eeene (H. G.) Peepul Leaves, 

Poems written in India. Post Svo. 5b. 

Eeene (H. G.). The Turks in India. 

Historical Cbaptora on the Administration of Hiadostan by 
the Chugtai Tartar, Ba,boi, atidhia Deseendanta. 12s. 6d. 



latliam (Dr. R. O.) Rnuiaji and Turk, 

From s (iiiograjnliical, Etlinotugiod, and liistarical Point of 
View. 8vo. IBs. 

Laurie (CoL W. P. B.) Our BunueBe W&ri and Belatioiu 
with Burma. With a Sumirmry of Events from laaB to 
]8T9. including a Sketch of King Tbeebau's Progiesa. With 
Varioua Local. Statistical, and Cojamercial I u formation. Bj 
Colonel W, F. B. Linaia. Anlhor of •' Rangoon," " Narrative 
of the Second Burmese War," Ac. 8vo. With Plans and Map. 
16s. 

Lee (F, 0.) The Church nnder Qneen Elizabeth. 

An Historical Sketch. By the Rev. F. G. Lee, DJ). Two 
Vols., Crown 8vo. Sla. 

Lee (F, O.) The Words from the Crosi: Seven Bermoiu 
for Lent, Passion-TiUe. and Holy Week. By the Eev. F. G. 
Lee. D.D. Third edition revised. Fcnp. 3s. 6d, 



Lewin (T. H.) Wild Saces of the South Eaatem Frontiei of 
India. Includingan Account of the Loshai Country. Ry Capt. 
T. H. Lewis, Dep. Comm- of Uill Tracts. Post 8vo. lOs. 6d. 

Lewis (A. J.) Indian Penal Code 

In the Form of Queslions and Answers. With Explanatory 
and lUuBtrative Notes, By Asgblo J. Lewis. Post 8to. 
7a. 6d. 

Lewis (A. J.) Indian Code of CivU Procednre. 

In the Form of Questions and Answers. With Explanatory 
and lilustraiive Notes. By Anuelo J.Lewis. PostSTo. 12a, 6d. 

Leyden and Erskine's Baber, 

Memoirs of Zehib-ed-Djk Mi;hammed Babeb, Emperor op 
HrenosTAN, ivritteo by himself in the Jaghatai Turki, and 
translated partly by the late John Letdun, Esq., M.D., and 
partly by William Erseike, Esq., with Notea and a Geo- 
graphical aud Historical Introduction, together with a Map of 
tiie Countries hetween the Oxns and Jaxartes, and a Memoir 
regarding its (.-onstruction. By Charles Waddisgtos, of the 
East India Company's Engineers. 4to. Lond. 1826. £153. 

Lianconrt's and Fincott'a Primitive and Unlrersal Laws of 
the Formation and development ol language ; a Rational and 
Inductive System founded on the Natural Basis of (Juomatops. 
■ 8to. 135. M. 



Lockwood (Ed.) Natural History, Sport and TiaveL 

By Edwako Lockwood, Beugul Civil Service, late Magistrate 
of Moiigbjr. Crowu 8vo. With numerous Illustrations. Bs. 

Irftvell (Tiee-Adm.) Fenonol Narrative of Events firom 
nitil 10 1815. With AnecdoteB. By the late ViceAdm. Wit 
StanhopkLoteli., R.N., KH. Second edition. Crown Svo. is. 

■oBean (S.) England, Egypt, Palestine & India liy Sailway. 

Popularly Explaiued. Ci'owii f'vo., with a coloured Map. 48. 

XaoQregor (Col. C, H.) NarratiTe of a Jonmey tlironglL 

the I^vince oi Kboraaaiin and on the N. W. Frontier of 
Afghaniatan in 1875. By Colonel C. M. MacGkeook, 
C.S.I., C.I.E., Bengal Staff Corpa. 2 vols. 8to. With 
map and numerous illustrations, 30b. 

Kalleson (Col. O. B.) Final French Stmggles in India 

and on the Indian Seas. Including an Account of the 
Capture of the Isles of France and Bourbon, and Sketches 
of the most eminent Foreign Adventurora in India up to 
the period of that Cnpture. With an Appendix containing 
an Account of the Expedition from India to Sgrpt in 1801. 
By Colonel G. B. Mallebon, C.8.1, Crown Svo,' 10s, Od. 

Kalleson (CoL 0. fi.) History of tlie Indian Mutiny, 

lb57-165H, commencing from the close of the Second 
Volume of Sir John haye's History of the Sepoy War, 
Vol. I. Svo. With Map. 20s. 

CosTKNTs. Book VH. — Calcutta in May and June.— 
William Tajler and Vincent Eyre.— How Bihar and Calcutta 
were saved. Book VIII. — Mr. Colvin and Agra. — Jhanri 
and Band a] khand.— Colonel Durand and Holkar.—Sii' George 
Lawrence and Rajputana. — Brigadier Polwhele's great battle 
and its results. — Bareli, Rohilkband, and Fai-akhabad. Book 
IX.~The relation of the annexation of Oodh to the Mutiny. 
— Sir Henry Lawrence and the Mutiny in Oudh. — The siege 
of Lakhnao. — The first relief of Lakhnao. 

Vol. n. — Including the Storming of Delhi, the Belief 
of Lucknow, the Two Battles of Cawnpore, the Campaign 
in Bohilkhaod, and the moTements of the sereral Columns 
in the N.W. Provincea, the Azimgurh District, and on the 
Eaatem and South- Eastern Frontiers. Svo. 'WitliiPlanj. 



HalleBon (CoL 0. B.) Hiitory of Afglianutaa, from the 
Earliest Period to the Outbrealc of the War of 1878. 8vo. 
2nd Edition. With Map. 18a. 

Halleson (CoL Q. fi.) Herat : The Oaideii and Graoary of 

Ceotra! Asia. Willi Map and Index. 8vo. 8a. 
Uanainf (Urs.) Ancient and HediieTal India. 

Being the History. Religion, Laws, Caati?, Manners flnJ 

Customs, Language, Literature, Poetry, Philosopliy, Astronomy, 

Algebra, Medicine, Architecture, Manufactures, Commerce, 

K Ac., of the Hindus, taken from their writings. Amongst the 

R 'works consulted and gleaned from may be named the Rig Veds, 

■ 8ama Veda, Tajur Veda, Sathapatha Brahmana, Bhagavat 

Gita, The Puranaa. Code of Manu, Code of Yajnavalkya, 

Mitakshara, Day a Bhaga, Mahabharata, Atriya, Charaka, 

Susruta, Ramayana, Raghu Vansa, Bhattikavya, Sakuntals, 

Vikramorvasi. Malati and Madhava, Mudra Rakshasa, Batua- 

vali, Kumara Sambhava, Prabodha, Chandrodaya, Mogha Duta, 

Gita Govinda, Panchatautra, Hitopadesa. Katha Sarit. Sagara, 

KelaJa, Pauchavinsati, Dasa Kumara Charita, &c. By Mrs. 

Mansino, with Illustrations. 2 toIs., 8vo, 30b, 

Hayhew (Edvard) lUnstrated Horse Sootor. 

Being au Accurate and Detailed Account, accompanied by 
more than 400 Pictorial Be presentation 3. characteristic of the 
*arious Diseases to which the Equine Race are subjected; 
together with the latest Mode of Trealraent, and all the re- 
quisite Prescriptions written ia Plain EngHah. By Edward 
Maihew, M.R.C.V.S. 8vo. 18s. 6d. 

Contents, — The Brain and Nervous System. — The Eyes. — 
The Moulh.— The Nostrils.— The Throat.— The Ohe^t and its 
contents. — The Stomach, Liver, &o. — The Abdomen, — Tlie 
Urinary Organs, — The Skiu. — Specific Diseases. — Limbs. — 
The Feet, — Injuries. — Operations. 

" The book contains near); 600 pages of Tnluable matter, irhirli 
reflects great credit on its author, and, aning to its practical details, tliu 
result of deep eoientifio research, deservoa a plana In tlio librury of medical, 
Teteriiisry, nod non-profesBiDQal readers." — Field. 

'"The book fumisbes at once the bana and (ho antidolB, as tbo 
draningB show the horse not onlj suffiiriiig from every kind of disease, but 
in the difiereiit stages of it, while the alphabeti(»l summary at the end gives 
the cniiBe, symptoms and treatment of each." — Il/mti-ated London Sewi. 
Hayhew (Edward) Illustrated Horss Hanagement. 

Gontainiug descriptive reniarUa upoa Anatomy, Medicine, 
K Shoeing, Teeth, Food, Vices, Sfablea ; likewise a plain account 
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of the situation, nature, and value of the Tanous punta ; 
together with caininents on grooms, dealers, breeders, breakers, 
and trainers 1 Einbellislied with more than 400 engiaTin^ 
from orijjiuttl desigus made expressly for this work. By E. 
Mathew. a new Edition, revised and improced by J. 1. 
LcPTOK. M.R.C.V.S. evo. 128. 

CoNTEKTs. — The body of the horse anatomicdly considCTed, 
Phasic, — The modo of administering it, and minor operatioiis. 
Shokino. — Ita origin, itsusea, and its varieties. The Teeth, 
— Their natural growth, and the abuses to which they are liable, 
Food. — The fittest time for feeding, and the kind of food 
which the horse naturally consumes. The evils which are 
occasioned by modem stables. The faults inseparable frotn 
stables. Tlie so-called " incapacitating vices," which are tlia 
results of injury or of disease. Stables as they should be. 
Grooms, — Their prejudices, their injuries, and their duties. 
Points. — Their relative importance and where to look for their 
development. Bbeedino. — Its inconsistencies and its disap- 
pointaientB, Biibakisg akd Tbaihino, — I'heir erroTs and 
their results. 

Xayhew (Henry) German Life and Manners. 

As seen in Haxony. With an account of Town Life — Village 
Life — Fashionable Life — Married Life — School and University 
Life, &c. Illustrated with 8ongs and Pictures of the Student 
Customs at the University of Jena. By Hekby Mathew. 
2 vols., 8vo., with numerous il lustrations. 18s. 

A Popular Editiim of the above. With illustrations. Cr. 8vo. 7a. 

"riill of original thonojit and obBervation. and may be «tudied»ith pro- 
fit by both GermBD and Engliab — eapeciaUy by Uie Ocmuui." ' " 

UcCosh (J.) Advice to Officers in India. 

By John McCosh, SI.D. Post 8vo. 8s. 
Keadow (T.) Notes on China. 

Desultory Notes on the Government and People of China and 
ou the Cliinese Language. By T. T. Meadows. 



unitary WorkE — eMefly iseaed hy the QoTemment 

Field Exercises end Evolutions of Infantry. Pocket edition, Is. 
Queen's Eegulations and Orders for tbe Army. Corrected to 

1874. 8fo. Ss. Gd. Interleaved, Sb. 6d. Pocket Editioa, li. 
Musketry Regulations, as used at Hythe. Is. 
Cress Eegulatious for the Army. 1875. Is, 6d. ^m 
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lafantry Sword Exercise. 1875. 6d. 

iD&ntry Bugle Sounds. 6d, 

Handbook of Battalion Drill. Bj Lieat H. G. Slack. Ss. ; 
or with Company DriU, 2s. 6d. 

Handbook of Brigade DrilL By lieoL H. C. Slack. 9s. 

Bed Book for Sergeants. By Wiluax Beigbt, Cdoar- 
Sergeant, 87th IGddletex S.T. li. 

Handbook of GomfMuiy Drill ; also of Sldmiidiing, Battalion, 
and Shelter Trench DrilL By lAenft. Ckaxus 81.ACK. liu 

Elementary and Battalion Drill. Condensed and XUnstntedf 
together with dntiea of Compaay Ofieen, Mafken, Ae.» ia Batta- 
lion. By Captain Maiaq¥. 2b. 6d. 

Oavalry Hegriatioiis. For the Instmctioii, FonBCtioiMty and 
Morementa of Cavalry. Boyal Srot. ^ 6d. 

Cavalry Sword, Carbine, Pistol and Lance Eiefcises, togedier 
with Field €hin PiiiL Pocket Bdilaon. liu 

Manual of Artillery Exeieises, 1873. 8tow 5e. 

Manual of Field Artillery Exercises. 1877. St. 

Standing Orders lor Bqyal Artillery. Bwa, 3«. 

Principles and Practice of Modem Artillerj. By Lt*CoL C. 
H. OwxK, B.A. 8to. Blnitrated. 15a. 

Artill^st s Manual and British Soldiers' Compendium. By 
Major F. A. GximTHS. 11th Editkm. 5a. 

Compendium of Artillery Exercises — Smooth Bore, Field, and 
Gkurrison Artillery for BeaarreForoea. By C^vtain J. M. UeKtoae. 
38. 6d. 

Principles of Gunnery. By Johk T. Hyde, M.A-, late Pro- 
fessor of Fortification and AiiSierj, Boyal Indian Militaiy College, 
Addiscombe. Second edition, reriaed and enlarged. With many 
Plates and Cots, and Phoiogn^h of Armstrong uizn. Boyal 8ro. 
14a. 

Notes on Gunnery. By Captain Goodere. Bevised Edition. 
1b, 

Text Book of the Construction and Manufacture of Bifled 

Ordnance in the British Serrice. By STOmnr & Jovbs. Second 

Edition. Pi^ier, as. 6d., Cloth, 4a. 6d. 
Handbooks of the 9, 16, and 64-Pounder R. M. L. 

Conyerted Oona. 6d. aaclu 
Handbook of the 9 and 10-inch R. M. L. Guns. 6d, each. 
Handbook of 40-Pound«Hr B. L. Gun. 6d, 
Handbooks of 9-inch Rifle Muzzle Loading Guns of la tons, 

and the lO-inch gnn of 18 tons. 6d. each. 



Tieatisfl on Fortification uid Artillery. By Major Hectok 
Btkaits. RefiwJ and re-arrangeil bj TnoitAB Code, B.K., b; 
JOHH T. Bn», M.A. 7lh Edition. Bojol 8ro. Ulustnteduid 
Fout Hondnd PUm, Cuti, to. £2 Ss. 

Military Surveyiug and Field Sketching. The Various 
Method* of Conlourin^, Lerelling, Skatching without Inslninieats, 
8nle of Sbnde, Eiampira in Military Drawing, &c,, &c,, &c, Ai ol 
proaant taught in the Military CollegBB. B; Major W. H. Kichahiu, 
&BUi Regiment, Chief Qarruoa Instrudor ill ludia, Lnte Instruc- 
tor in Military Surrojing, HojbI Military CoUego, SaadhuT!!. 
Second Edition, Beriaed and Correoted. 12s. 

Treatise on Military Surveying; including Sketching ia ibe 
Field, Plan-Drawing, LereUing, Military Roconnaissance, ic. By 
Licut.-CoL Basil Jackson, late of Ihe Boyal Staff Corps. T1i« 
Elftb Edition. 8to. lUuitrated by Plana, &o. lis. 

Instruction iu Military Engineering. Vol. 1„ Part III. 43. 
ElementRry Principles of Fortification. A Text-Book for 

Military Eiamiiietions. By J. T. Hydb, M.A. Eoyal 8to. TViUi 

numerouB Plana and Illiutrations. 10s. 6d. 
Military Train Manual. Is. 
The Sappers' Manual. Compiled for the use of Engineer 

ToluDteor Coips. By Col. W. A. fRUtKLASD, ILE, With 

nuouiraus lUustratioas. 2a. 
Ammunition, A descriptive treatise on the different Projectiles 

Chargoi, Fnxei, Kockcts, &C., at present in use for land and Sea 

Service, and on other war atoreg manu&ctured in the Boyal 

Lalioratory. 6f. 
Haud-hook on the Mauufuctnre and Proof of Gunpowder, as 

carried on at the Boyal Qunpowder Factory, Waltham Abbey. 5s> 
Eegulatioiis for the Training of Troops for service in the Field 

and for the conduct of Peace Mauceuvrei. Ss. 
Hand-hook Dictionary for tlie Militia and Volunteer Services, 

Containing a variety of useful inrormatiou, AlphabelicaUy arranged. 
Pocket aiie, 3e. 6d. g by post, 8a. 8d. 
Gymnastic Exercises. System of Fencing, and Exercises for 

the Bcgulation Clubs. In one voliune. Crown 8to, 1877. 2t. 
Army E<juipment, Prepai-ed at the Topographical and 
^tatiatital Department, War OlUce. By CoL gir HsHBl JtJae, 
EJ;., F.B,S., &c., Director. 
Paet. l.—Cavalrv. Compiled by Lieut. H. M, Hozhb, 2ud Lib 

Ouarda. Royal 8vo. 4a. 
P>HT i.—JUilUars Train. Compiled by Lient. H. M. HoEm, 

2nd Life Ouarda. Boyal 8vo. 2b. 6d. 
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Text- Book OD the Theory and Kotioa fi Projeetiks; die Hj»> 
tor;, UaDal>ctare,uidEi[doiiTe Yoneal O m ai fOwdtt ; Um Tfiilw^ 
ofSmaUAnni. For Offioen kdI to Bd»al of Hvkctij. Ij. U. 

Notes on Ammuiiitioa. 4th Edidon. 1877. ^a. fid. 

Regulations and Instructions for EncampmeDtE. ftd. 

Bules for the Conduct of the War Game. 2s. 

Medical Regulatione for the Arm_r. lostractions for the Arm]', 
Camprisni; dutie* of Offioen, Attendant*, and Banet, Ac la, H. 

Purveyors' Regulations and Instructiooa. for Guidance of 

Officers of Purrejon' Department of tha Annj. Sa. 

Priced Vocaliular; of Stores used in Her Mtyeatj's Serrice. la. 

TrausportofSick and Wounded Troope. B/ Db. LosaMOBE. 3a. 

Precedents in Mjhtary Law. Bj Lt-Col. W. Hoooh, Pto. 3&9. 

The Practice of Courta-Msrtial, bj HoDGeiLoso. 8to. 368. 

Manual of Military Law. For all ranks of the Armj, Militia, 
and Tolunteer Serncea. By Colonel J. K. Prrow, and J. F. C(n,> 
LiEB, £>q. Third and BtrriMd Edition. Pocket me. 5t. 

EfigulatioiiS applicable to the European Officer in India. CoD- 
Inining Staff Corps Bules, BUff Silvies, Conunaiid*, Furloogh and 
Betirement Bt^nUtioni, &c. B; GloBSi E. CocBBura, late 
AMiBtant MiLtarj Secretarf, India OOce. 1 toL, port »to. 7i. 6d. 

Reserve Force; Guide to Examinations, for the use of Captains 
and Subalterns of Infantry, MilitiB, and RiSeVolnnteen, and brSer- 
JBBntB of Volunteen. By Capt. Q. H. OsuTxa. 2nd edit. Sa. 

The Military Encyclopsedia ; referring enciusively to the 
Militan Sciences, Uemoin of diitingniibed Soldiers, uid the Narra- 
tiies of Bemarkable Battles. By J. U. STOOQtnuB. 8>o. 129. 

The Operations of War Explained and Illuatrated. By Col. 
HiMLKI, New Kdition Eeriied, with Plates. Koyal Bvo. 30s, 

Lessona of War. As taught by tho Great Masters ana Others ; 

SolecMid and Arranged bam the Tirious operations in War. By 

FEiHCB JiMBS SoiDi, Lieut.-Col., EJL. Bojal 8ro, 21s. 
The Soldiers' Pocket Book for Field Serrice. By Col. Hin 

Garfbt J. WoiflBLBT. 2ndEditiDn. BerisedandEolai^Bd. ««.«d. 
The Surgeon's Pocket Book, an Essay on the best Treatment of 

Wounded iu War. By Sio-geon Major J. H. PoHTStt. 7«-SJ.. 



'M- Precia of Modern Tactics. Bj Colokgl Home. Svo. 8b. 6d. 

Armed Streogth of AueLria. By C&pt. Cooke. 2 ^ts. £1 3s. 

Armed Sireugth of Denmark. Ss. 

Armed Strength of Russia. Translated from the Germao, fc. 

Armed Streuglh of Sweden and Norway. 3s, 6d. 

Armed Strength of Italy. 58. 6d. 

Armed Slrength of Germany. Part I. 8a. 6d. 

The Franco-German War of 1870—71. By CiPT. C. B. 

CUBEE. Vol. I. £1 6a. Sixth Section. 6a. Serentb Section 

6>. Eightb Section. 38. Ninth SactLon. 4«.Gd. Tentli Section, b. 

Hleventh Section. 5i, 3d. Twelfth Section. i». 6d. 
The Campaign of 1866 in Germany. Royal 8yo. WithAtlas, 31s. 
Celebrated Nnval and Military Trials. By Peter Bdkke. 

PoitSTo., oloth. IDb. 6d. 
Military Sketches. By SibLascelles Wkaxall. Post 8vo. Bs. 
Military Life of the Duke of Wellington, By Jagkbok and 

SooTT. 2 Toll. Bto. Maps, Plant, &c. I2a. 
Single Stick Exercise of the Alilershot Gymnasium. 6d. 
Treatise on Military Carriages, and other Maoufacturea of the 

Bojal OoiriBga Cspartment. 6a. 

Steppe Campaign Lectures. 2s. 

Manual of Instructions for Army Surgeons, Is 

Eegulations for Army Hospital Corps. Od. 

Manual of Instructions for Non-CommiBBioned OfBcerSj Atmj; 

Hospital Corpi. 2b, 
Handbook for Military Artificers. Sa. 
loatructions for the uae of Anxiltary Cftvalry. Sa. 6d. 
Equipment Hegulations for the Army. Ss. 6d. 
Statute Law relating to the Army. Is. 3d. 
Regulations for Commissariat and Ordnance Department Ss. 
Regulations for the Commissariat Department, le. Od. 
Eegnlalions for the Ordnance Department. Is, 6d. 

Artillerist's Handbook of Beference for the use of the Boyal 
aadEcservc Artillerj, bj Wru snd Dalios. 6e. 

An Essay on the Principles and Construction of Military 
Bridges, bj Sia Howabd Doceuia. 1853. Ibt, 
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I'fl Hietory of Britisli India, 

With Notes and ContiDuatiou. By H. H. WiLaoK. 9 vols, 
cr. 6vo. £9 10s, 

ITotifaii's (Lady) Kemoirs. 

Autobiography, Diaries and Correspondence. 2 Vols, Svo., 
with Portraits, 1 83. 

Slorrisoii (Rev. B.) View of CMna, 

For Philological Purposes. Containing a Sketch of Chinese 
Chronology. Geography, Govemmeut, Religion, and GuetamB. 
Designed for the use of Persons who study the Chioese 
Language. By Eev. R. Morrison, 4to. Macao, 1817^ Bs. 

Xnller'e (Kaz) Big-Teda-Sanhita. 

The Sacred Hymns of the Brahmins ; together with the 
Commentary of aajanacharya. PobliHhed under the Patron- 
[ tlie Right Honourable the Secretary of State for India in 
Council, 6 vob., 4to. £)i 10s. per volume. 
'starieB of the Vatioan ; 

of the Papacy. From the German of Dr. Thbobork 
.;j!. a Vols, post 8«o. 2 la. 

Niigia and BtsmUlab. 

NiBoi^; a Tale of the Indian Mutiny, from tlie Diary of a 
Slave Girl; and Bismillaei; ur. Happy Days in Caafamere, 
By Hafiz Allard. Post 8vo. 10b. 6d. 

Hotes on tlie North Western Frorinoes of India, 

By a District Officer. Snd Edition. Post 8vo., cloth. 5s. 

Contests. — Area and Po^ulatioo. — Soils. — Crops, — Irriga- 
tion. — I tent, — Rates. — Land Tenures. 

Osborne (MrB. W.) Pilgfrimage to Heoea (A). 

By the Nuwab Sikandar Begnin of Bhopal. Translated from 
the Original Urdu. By Mkb. WtLLOCGHav Obborke. Followed 
hy a Sketch of the History of Bhopal. By Col. WuiousHBS- 
OsBOHKE, C,B. With Photographs, and dedicated, by permis- 
sion, to Hbr Majesty, QciKiiN Vigtobia, Post Svo. £1. Is. 

This is a highly important book, rot oulj for its literary merit, and the 
iDfonitBlioa it oontaing, but also Iroiii tbo fad^ of its being the Bnt work 
irritten by an Indian Indy, wid that liidj a Queen. 

Owen (Sidney) India on the Eve of the Britisli Conqneat. 

A HiBtorical Sketch. By Sidney Owen. M.A. Reader in 
Indian Law and History in the University of Oxford. 
Formerly ProfesBor of History in the Elphinstone College, 
L Bombay. Post Svo, 8a. 



Oxenham (Aav. E. N.) Catholic Zscliatologf and TTniTer- 
saliun. Au Essej ou the Doctrine of Future Retribution, 
Second Edition, revised and enlarged. Crown Svo. 7a, 6J, 

Oxenham (Bev. H. IT.) Catholic Doctrine of the Atonemest 

An Historical Inquiry into its Development in the Churcli, 
with an Introduction on the Principle of Theological Develop- 
ment. By H. NtJTcoMBE Oxenham, M.A. Sud Edit. Svo, 
lOa. (Id 
' " It ii one of the ablest and probably one of the most oharminglj 

'WritteD treatiui on the aubject irhich exists in our language." — Timm. 

Oxenham (H.lf .) The First Age of Christianity and the Church 
By Jobu Ignatius Dollinger, D.D., Professor of Eccledastical 
Histdjy in the University of Municb, d^c, &c. Translaleil 
from the German bv Heniy.Nutcombe Oxenham, M.A., late 
Scholar of Batiol College, Oxford. Third Edition. 3 vols. 
Crown 8vo. 188. 

Osanam'i (A F.) Civiliiation in the Fifth Century. From 
the French. By The Hon. A. C. Glyn. 3 Vols,, post 8vo. 

Pebody (Charles) Authors at Work. 

Fruucis Jeffrey— Sir Walter Scott— Robert Burns — Charles 

Lamb — R. B. Sheridan — Sydney Smith — Macaulay — Bjron 

Wordsworth — Tom Moore — Sir Jamea Mackintosh. Post 8vo, 

lOs. (id. 
Pelly (Sir Lewis), The Hiracle Play of Hasan and Hnsam. 

Collected from Oral Tradition hj Colonel Sir Lewis Pbllt. 

K.CB., S.O.S,!., formerly serving in Persia a,B Secretary 

of Iiegation, and Political Resident in the Persian <Julf. 

Revised, with Explanatory Notes, by Aethpb N^. Wol- 

lASTON, H.M, Indian (Home) Service, Translator of Anwar- 

i-Suhaili, &c. 2 Vols, royal 8vo. S2a. 
Pipon and Collier's Manual of Military Lav. 

By Colonel J. K. Pipon, and J. F. Collikr, Esq., of the 

Inner Temple, Barrister- at -Law. 5s. 
Pollock (Field Marshal Sir Qeorge) Life & Correspondence. 

By C. R. Low. 8vo. With portrait. 193, 

Pope (6. IT.) Text-book of Indian History ; with Geogra- 
phical Notes, Genealogical Tables, Examination (Questions, 
and Chronological, Biographical, Geographical, and General 
Indexes. For the use of Schools, Colleges, and Private Stu- 
dents. By the Rev. G. U", Pope, D D„ Principal of Bishop 
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Cotton's Grammar School and College. Bangalore ; Fellow of 

tlie lladraa University. Third Edition, thoroughly revised. 

Fcnp. Ho. 12s. 
Fr&ctice of CoTirts Hartial. 

By Hough & Lono, Svo. London. 1825. aOs, 
Frichard's Chronicles of Bndgepore, Sec. 

Or Sketches of Lifein Upper India, -i Vols., Foolscap 8vo. 123. 
Frinsep (H. T.) Historical Besnlts. 

Deducible from Recent Discoveries in Affghaniatan. By H. 

T. PcisSEP. 8vo. Lond. 1844. ISs. 
Frinsep (H. T.) Tibet, Tartary, and Kongolia. 

By Henry T. Pkikskp, Esq. Second edition. Post 8vo. fis. 



Baveity (Major H. O.) The Fiu'hto Uannal; oomprisin^ a 

Cundinsed Grammar, with Idiomstio Phrases, Exercises and 
Dialiinues, and Vocabulary. By Major H. G. Raybkty, 
Bonilioy Aiiny, Retired List. Fcap. 5s. 

Richards (Major W. H.) Military Surveying, &c. 
l-'s. (See imge yO.I 

Sanderson (6. F.) Thirteen Years among the Wild 
Bensts of India; tlieir Haunts and Habits, from Personal 
Observation ; with an account of tbe iUodea of Gaptuiing and 
Taming Wild Elephants. By Q. P. Sandekbon, Officer in 
Charge of the Government Elephant Keddaha at Mysore. 
Willi Ul full page IliustratioDS and three Maps. Second 
Edition. Frp. 4to. £1 Ss. 

Sewell (B.) Anal3rtioal History of India. 

From the earliest times to the Abolition of the East India 
Company in 1858. By Robert Sewell, Madras Civil Service. 
Fost 8vo. 83. 

*A* The ohject of this work is to supply the want which has 
been felt by students for a condensed outline of Indian History 
which would serve at once to reirall the memory and guide the 
eye, while at the same time it has been attempted to render it 
interesting to the general reader by preserving a niedium 
between a bare analysis and a complete history. 

Sherer (J. W.) Who is Mary ? 

A Cabinet Novel, in one Tolume. By J. W. Shkkkb, ] 
C.S.I. 10a. 6d. 
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SimpMii (B. T.) ArehEBologia Adeleiuis; or a History of the 
Pttrbfa of Adel, in the West Riding of Yorksliire. Beinf 
an attempt to delineate its Past and Present Aeaodationa, 
Archfflologica], Topographical, and Scriptural. Bv Hbsky 
Traill Simpsow, M.A., late Eector of Adel. With nu- 
miTouH etchings by W. Llotd Feeouson. Eoy. 8to. 
21b. 

Starling (H, H.) Indian Criminal Law and Proeednre. 

Third eJitJoa. 8vo. £,'i 3s. See page 1 i. 

Steele ( A.) Law and CiutomB of Hindn Castw. 

■ " THUR SiEEu;. Kojal 8vo. £1. Is. [See page 12.) 

Stent (0. C.) Entombed Alive, 

And other Songs and ijullads. (From the Chinese.) Bj 
Geokoe CARTtR Stent, M.R A,S., of the ChioesB Imperial 
Maritime Customs Service, author of ■■ Chinese and English 
Vocabulary," " Chinese and English Pocket Dictionary," 
"The Jftde Ohaplet," Ac. Crown Bvo. With four Illus- 
trations. 0s. 

Strange'e (Sir T.) Hindn Law. 
a Vols, llojal 8?o. 1830. 343. (See page 12.) 

Thomson's Lunar and Horary Tables. 

For Nen and Concise Methods of Performing the CsdculationB 
necessary for ascertaining the Longitude by Lnnar Obserra- 
tions, or Chronometers ; with directions for acquiring a know- 
ledge of the Principal Fixed Stars and finding the Latitude of 
them. By David Thomson. Sisty-fifth edit. Royal 8vo, JOs. 

Thornton's History of India. 

The History of the British Empire in India, by Edward 
Thornton, Esq. Containing a Copious Glossary of Indian 
Terms, and a Complete Chronological Index of Events, to aid 
the Aspirant for Public Examinations, Third edition, 1 vol. 
8vo. With Map. ISb. 



Thornton's Gazetteer of India. 

Compiled chiefly from the records at the India Office. By 
Edward TaoHNTON. 1 vol.. 8vo„ pp. 1016, With Map. Slfl. 

*,• T&e chief abjecti tn me» it* compUing thit Gaxntteer an : — 
i*t. To JU the relative poaUion of the aarioua eiUes, ftww*, and viliagtt 
leith nj mwh preciiwa ai potiiile, and la eiUbit with (he fffv^elt 

tpracficahle breviiy all that ii knotoa respecting them : and 
y. To note the various covntriea, pr^vinoei, or lerritorial divitiont, oitrf 



to deteribe tie physical charaeterulia of tack, tagtUter tcith Uttr 
tialistieal, saeial, and jwUHcat dreunutaaee*. 

To Iheae are added tnimite detcripHote of tlie principal rieert 

and ehairtt of notmljBnt I thiu preientiag to tie reader, aMin a hripf eom- 

patt, a mata of information icitci cannot atherviise be obtained, except ftom 

a muliiplicilj/ o/volumti and piantueript reeordi. 

The Library Edition. 

4 vols., 8vo, Notes, Marginal References, and Map. £2 16a. 

Thornton (^E.) Gazetteer of the Puujaub, A^hanistaa, &c. 
Gazetteer of the Countries adjacent to India, on the north- 
weal, includingScinde, AfFghanietan. Beloochistan. tbePunJanb, 
and the neighbouring States. By Edward Tborhton, Esq. 
3 vols. Syo. I'l 5b. 

Thornton (T.) East India Calcnlator. 

By T. Thukn'ton. 8vo. Londi>u, 1823. lOa. 

Thornton (T.) History of the Punjamb, 

Aud of the Kise, Pnii^ress, and Present Condition of th* 
Silths. By T. Thornton. 2 Vola. Post Svo. 8a. 

Tilley (H. A.) Japan, the Amoor and the Pacific. 

With notices of other Places, compriBod in a Voyage of Circnm- 
nflvtgfttion in the Imperial Russian Corvette Bytida, in I65y — 
18U0. Bt Henhy A. TiixEY. Eight IlluHtralJons. Svo. ]6s. 

Tod (Col. Jaa.) Travels in Western India. 

£nibr«ciiig a visit to the Sacred Mounts of the Jains, 
and the most Celehiated Shrinea of Hindu Faith between 
Eajpooiana and the Indus, with an account of the Ancient 
City of Nehrwalla. By the late Lieut.-Col. James Tod, 
Illustrations. Royal ito. £3 Ss. 

*a* THiiiis a companion volume to Colonel Tote Eqjattian. 

Trimen (Capt. B.) Begiments of the British Army, 

Ohionologically arruiigud. Showing their History, Services, 
Uniform, &c. By Captain R. Trihen, late S5th Regiment. 
8vo. 103. 6d. 

Trotter (L. J.) Hirtory of India. 

The History of the British Empire in India, ftom the 
A{ipoistment of Lord Hardlnge to the Death of Lord Canning 
(1844 to I6G2). By Captain Liokel Jakes TRi^irsa, late 
Bengal Fusiliers. 2 toIs. 8vo. IBs. each. 

Trotter (L. J.) Warren Hastings, a Biography. 

By Captain Lionel Jahes Tkotter, Bengal H. P., anthor 
of a •■History of India," -Studies 
■ CronnSTo. 9s. 



Tiirkiih Cookery Book (The). 

A Ci)lleclion of Receipis from ihe beat Turkish Actboritiea. 
Done into English by Farabi Efendi. 12mo. Cloth. 3a. 6ii. 

Tambery (A.) Sketches of Central Asia. 

Additional Uhaptera on My 'I'ruvels and AdTenliires, and of the 
Ethnology of Central Asia. By Armenius VamLery. 8vo. 16s. 

" A Ttdanble guide on almost untrodden ground."- -.^iewmn. 

Waring (E. J.) PharmacopceiEi of India. 

By Edward John Warino, M.D., &c. 8to. 6b. (3eo page S.) 

Watson (M.) Money. 

liy JtTLEa Taiidieu. Trausliited from the French by Mab- 

OARUT Watson. Crown 8vo. 7a. fid. 
Watson (Dr. 3. Forbes) Textile HanofactoreB and CoatmnM 

of the People of India. As originally prepared luider the 

Authority of the Secretary of State for India in Council. 

By J. Forbes Watbon, M.A,, M-D., F.R.A.S,. Reporter on 

the Products of India. Folio, half-moroeco. With numerouB 

Coloured Photographa. i'3. 59. 
Tkit Kort — hu affording a iejf h 
I Cotton, SUk, and Wool TexliUa in , . 

inlered to Jlfanufaet»rers, Sferciantt, and Agents ; aa also to the Slrndfi 
and lover of omamentaZ art. 

Watson (Dr. J. F.) and J. W. Kaye, Eaces and Tribee of 
Hindostan. Tlie Peoplo of India. A eeriea of Pliotographic 
Illustrations of the Races and Tribes of Hiiiduatau. Prepared 
under the Authority of the Government of India, by J. FoROM 
Watson, and John WILLIA^f Kate, The Work contains 
about 460 Photographs on mounts, in Eight Volumes, super 
royaUto. f2. Ss. per volume. 

Webb (Dr. A.) Pathologia Indica. 

Based upon Morbid Specimens from all parte of the ladiui 
Empire. By Allan Webb, B.M.S. Second Edit. 8vo. I4s. 

Wellesley's Despatches. 

Tbe Despatches, Minutes, and Correspondence of the Marqius 
Wellesley, K,G., during his Administration in India. 6 vols. ■ 
8vo, With Portrait, Map. Ac. £6. lOs. 

Thia icork aiould he penned iv all a>ho praeeed to India 
avilServirei. 

Wellington in India. 

^Military History of the Duke of Wellington in Indii 
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Wilbeifbree (Edvud) SmuI Life a ■saieh. 

B<r Edwabo WiLBiKVOKX. ScccMd LdiboD. Post bra. 



which eoten Ib^Ij iMo tk« Btftv of In &aai 

Wilbeiforoe (E.) Fnu Sdnbat. 

A Musical Biognphj, firoiii ihe Geranm of Dr. H-TUiricb 
Kreisle von Hellborn. Bj Edwaxo VitiMvaoB/cK, Esq., 
Author of "Sockl Life in Manich." Post Svo. 6s. 



'WilkiiiB(lir.S'.| Visual ArtiorVatiiretliroiiglt the Healthy Eye. 
^i With Bome remarlis on Originatitj and Free Trade, .'iriistic 
^B> Copyright, and Durability. By Wic. Not Wilkiks. AuUiorof 
^B* " Art liDpreBsiona of Dresden," Ac. Svo. 6s. 
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'in iff I"" (P.) Livei of the English Cardinals. 
The Lives of the English Cardinals, from Nicholns Itreak- 
apeare (Popo Adrien IV.) to Thomas Wolsey, Cardinal Legate. 
With Hiatorical Notices of the Papal Court. By Folkestokk 
Williams. 3 vols., 8yo. 14a. 

Williams (F.) Life, &c., of Bishop Atteibtur. 

The Memoir and Correspondence of Francis Atterhurv, Bishop 
of Rochester, with his distinguished contemporariea. Compiled 
chiefly from the Atterburyand Stuart Papers. By Folkestone 
Williams, Author of "Lives of the English Cardinals," itc, 
S vols. 8vo. 14s. 

Williams (Uonier) Indian Wisdom. 

Or Examples of the Religious, Philosophical and Ethical 
Doctrines of the Hindus. With a hrief Histoiy of the Chief 
Departments of Sanscrit Literature, and some account of the 
Past and Present Condition of India, Moral and Intelieclual. 
By MoNiBB Williams, M.A., Boden Professor of Sanscrit in 
in the University of Oxford. Third Edition. 8vo. ISa. 

Wilson (H.H.) Qlossaxy of Judicial and Eevenne lemu, and of 
naeful Words occurring in Official Documents relating to the 
AdrniniBtration of the Government of British India. From the 
Arahie, Persian, Hindustani, Sanskrit, Hindi, Bengali, Uriya, 
Marathi, Guzarathi, Telugu, Karnata, Tamil, Mnlayalain, und 
other Languages, Compiled and published under the aiilho* 
rity of the Hon. the Court of Directors of the E. I. Company. 
4to., cloth. £1 10s. 
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VoUuton (Arthur S.) Anwaxi Snliaili, or Lights of Cas< 
Commonlv knonD as Kilil«b and Damitab, beiog an adapts 
of the Fables of Bidpai. TrtuisUted from the Persian. HojaI 
8to., 49s.; also in rojal 4to., with illuminated bordera, i!^ 
Bigned specially for the work, cloth, eitra gilt. £3 ISs. fld. 

Wollaston (Arthnr If.) Elementary Indian Reader. 

Deaipied for the use of Students in the Anglo- Vemaculat 
Schools in India. Fc«p. Is. 

Woolrych (Seijeant W. H.) 

Lives of Eminent Serjeants-at-Law of the En^eh Bar, Bj 
HcMPHRT W. WooLRTcH, Seqeant-ftt-Law. 2 vols. Svo, 3l)s. 

Wraxall (Sir L., Bart) CaroliAe Matilda. 

Que''n of Denmark, Sister of George ard. From Family a 
State Papers, By SirLaicelles Wbaxall, Bart. STCkls„8 

IBs. 

WrazaJl (Sir L., Bart.) Military Sketches. 

By Sir Lascbllbs Wbaxall, Bart. Poet 8vo. 6s. 

" The boot ie clever and eutertnining from Brat to lait." — ACienifimt 

Wrazall (Sir L., Bart) Scraps & Sketches, Gathered Together. 

By Sir Lascelleb Wraxall, Bart. 2 vols.. Post 8to. la 

Tonng (J, R.) Conrae of MathematiM. 

A Course of Elementary MathemalicB for the use of candidatt 
for admission into either of the Military Colleges; of appli- 
cants for appointments in the Home or Indiim Civil Serricea, 
and of mathematical students generally. By Professor J. R 
ToTJNG. In one closely -printed volume. 8vo., pp. 648, ISs. 

"In the fork before ii9 ho has digmfed a complete 
Course, by aid of his long eiperience ua a teBcher Hod wiitar ; and be 
produced a verj useful book. Mr. Young h«i not allowed hia own ti~_. 
to rule the distribution, but hu ndjmC&d. bis parka with the skill of I 
reteran." — AlAenaum. 
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Forbes's Hindustani- Engl ieh Diftionary in the Persian Character, 

with tbe Hindi wopcIb id Nsgsri al^o ; uid an Eii(;li^ HinduHtwii 

Dictionary in the Eugligh dialler ; bath in one fulume. By Dvs- 

CAN FosBBS, LLJ>. Bojal Sro. 4^. 
Forbes's Hinduatani-Englishand English Hindugtani Dictionary, 

n tbe Engliih Ch&mcter. Eojal Sro. 8Gb. 
Forbes's Smaller Dictionary, JHiudastani and EngliBh, in the 

English Character. ISs. 
Forbes's Hindustani Grammar, with Specimens of Writing in the 

Persian and Nsgui Quraoten, Beading Lessons, and Vocabulary. 

Sro. lOs. 6d. 
Forbes's Hindnstani Manual, containing a Compendious Gmm- 

nar, Bierciseg for TranBlntion, Dialogtwa, and Tocabnlar;, in tha 
Bcnoan Character. New Edition, entirely reTiaed. By J. T. PliA.ins. 
ISmo. 3s. 6d. 
Forbes's Bagh o Bahar, in the Persian Character, with a complete 

Yocabiiluy. Boyal Sro. ISa 6d. 

Forbes's Bagh o Bahar in EngUsh, with Explanatory Notes, 

illustrative of EasterD Cbaractfir. 8tO. 8s. 

Forbes's Bagh o Bahar, with Vocaby., English Character. 58. 
Forbes's Tota Kahani ; or, " Tales of a. Parrot," in the Persian 
Character, with a oomplote Tocnbulary. Bojal 8to. 8*. 

Forbes's Baital Pachisi ; or. '■ Twenty-flve Tales of a Demon," 

in the Nagari Oharaoter, with a oompleta Toobulaiy. Rajol Sro. 9a, 

Forbea'a Jkhwanu s Safa; or, "Brothers of Purity," in the 

Persian Charsater. Royal Bro. 12g. 6d. 

[J"or Ihe higher ttandardfar military officers^ ftro»HH3/iofw.] 

Forbes's Oriental Penmanship ; a Guide to Writing Hindustani 
in the Fersian Character, 4to. 8s. 



PUtts' Grammar of the Urdu or Hinduatani-Language. 
Ettstwick (Edward B.) The B^b-o-BaUar— literal Ij tj-anslated' 
into English, with copioua eipUostory notee. 8vo. 10b. 6d. 

Small's (Rev. G.)Tota Kahaui; or, ■' Tales of a Parrot." Trana- 
Uted into EagUah. Bto. Ss. 

Flatts' J. T.. Baital Fachisi ; traDalated into English. Sto. 83. 

Platta' Ikhwanu S Safa; translated into Engliali. 8vo. 10a. ed, 

Hindustani Selectiona, with a Yocabuliiry of the Words. Bj 
iAia.3 B, BALUNTiNe. Second Edition. 1845. 6>. 

Singhasan Buttisi. Translated into Hindi from the Saoscrit. 
A New BditioD. Beviaed, Corrected, and Aocompuuad nith Copious 
Not«>. Sj Sim AfiDOOi^a. Boj&l 8to. 12b. Gd. 

Eobertson's Hindustani Vocabulary. 3s. 6d, 

Akhlaki Hindi, translated into Urdu, with an Introduction and 
Notes. By Srsn AasoouK. Bojal 8to. 13g. 6d. 

Sakuntala. Translated into Hindi from the Bengali recension 
of tlie Suukrit. CriticaUj edited, with gramniaticBl, idioinatical, and 

Ieiegetical cotes, bj VaBVXBio Fikooit. 4to. 13». 6d. 
SANSCRIT. 

Hflughton's Sanscrit and Bengali Dictionary, in the Bengali 
Character, with Indei, serving as a rerersed dictionary. Ito. SCb. 

Williams's English -Sanscrit Dictionary. 4to., cloth. £S. Ss. 

Williams's Sanskrit- English Dictionary. 4to. £4 Ids. 6d. 

Wilkin's {Sir Charles) Sanscrit Grammar. 4to. Us. 

Williams's (Monier) Sanscrit Grammar. 8yo. 158. 

Williams's (Moiiier) Sanscrit Manual ; to which is added, a 
"Voonbulary, by A. B. GoiraH. ISmo. 7a. 6d. 

Gough's (A. E.) Key to the Exercises in Williams's Sanscrit 
Manual. ISmo. 4s. 

Williams's (Monier) Saknntala, with Literal English Translation 

or all the Metrical PssBaees, ScbcineB of the Metre!, and copioU 
Critical and Explanatory Note^. Soyal 6vo. 2l8. 

H Williams's (Monier) Sakuntala. Translated into English ProsA 

^m and Toree. Fourth Edition. 6b. 

H Williams's (Monier) Vikramorvasi. The Text. evo. 53. 

^^Cowell's(E B.) Translation of the Vikramorvasi. Bto. 33. 6d. ■ 



13, Waterloo 'Bulqs, Pall Mall. 88 

Thompsou's (J. C.) Bhagavat Gita. Sanscrit Text. 5s. 
Haughton's Menu, mth English Translation. 2 vols. 4to. 24s. 
Johnson's Hitopadesa, with Vocabulary. 15s. 
Hitopadesa, Sanscrit, with Bengali and English Trans. 10s. 6d. 

Johnson's Hitopadesa, English Translation of the. 4to. 5s. 

Wilson's Megha Data, with Translation into EngUsh Verse, 
Kotes, Illustrations, and a Yocabularj. Boyal 8to. 6s. 

PEBSIAN. 

Eichardson s Persian, Arabic, and English Dictionary. Edition 
of 1852. By F.Johnson. 4to. £4i, 

Forbes's Persian Grammar, Reading Lessons, and Vocabulary. 
Boyal Sto. 12s. 6d. 

Ibraheem's Persian Grammar, Dialogues, &c. Royal 8vo. 12s. 6d. 

Gulistan. Carefully collated with the original MS., with a full 
Vocabulary. By John Flatts, late Inspector of Schools, Central 
Froyinces, India. Boyal 8to. 12s. 6d. 

Gulistan. Translated from a revised Text, with Copious Notes. 
By John Flatts. Sto. 12s. 6d. 

Ouseley's Anwari Soheili, 4to. 42s. 

WoUaston's (Arthur N.) Translation of the Anvari Soheili. 
Boyal 8to. £2 28. 

Keene*s (Rev. H. G.) First Book of The Anwari Soheili. Persian 
Text. 8to. 58. 

Ouseley's (Col.) Akhlaki Mushini. Persian Text. 8vo. 5s 

Keene's(Rev. H. G.) Akhlaki Mushini. Translated into English. 
8vo. 38. 6d. 

Clarke's (Captain H. Wilberforce, R.E.) The Persian Manual. 
A Focket Companion. 

FART I. — ^A CONCISE G-BAHHAB OP THE Lanouage, with Exer- 
cises on its more Frominent Feculiarities, together with a Selection of 
Useful Fhrases, Dialogues, and Subjects for Translation into Fersian. 

FART II. — A Vocabulaet op Usepxtl Words, English ajstd 
Febsiak, showing at the same time the difference of idiom between 
the two Languages. ISmo. 7s. 6d. 

A Translation of Robinson Crusoe into the Persian Language. 
Roman Character. Edited by T. W. H. Tolbobt, Bengal dyil 
Beryice. Cr. 8to. 7f. 



Haughtoii's Bengali, Simscrit, aud EiigliBh Dictionary, adqited 
fer StuaenU in cither language ; to vrhu^ is RCldetl an, Indss, aenaf 
M a retened dictiaDsr;. 41a. 30s. 

Forbes's Bengali Grammar, with PUrasesand dialogues. Rojsl 

Sto. Ut. 6d. 
Forbes's Bengali ReBder, with a Translation and Vocabulaiy 

Soyal Sto. 12a. 6d. 
Nabo Nari. IQmo. Ta. 



Bicbardson'B Arabic, Persian and £ngliah Dictionary. Edition 
' of 1863. Bj F. JOEHBOIT. 4ta.,doth. £*. 

Forbes's Arabic Grammar, intended more especially for the use of 

young men preparing for the Eiut India Cinl Service, and alio for tha 
uee of self iiietrucling studenti in general. Rojal 8ro., cloth. 18i. 
Pdmer's Arabic Grammar. 8vo. 18b. 



Forbes's Arabic Reading Lessoiia, consisting of Easy Eitraeta 

&ein the belt jLuthora, irith. Toenbularf. Bo^ Bvo., cloth. IS*. 
Matthew's Translation of tbe Mishidit-ul-Masabih. 3 vok in 1. 
Bj the Bet. T. F. Euauu, Misuonirj to tlie Afghans at Fwhtwnr. 
{In the ^reit.) 

TELOOCWO. 

Brown's Dictionary, reversed; with a Dictionary of the Mixed 

Dialects wed in Teloogoo. 3 tdIb. in S,'rojal Sto. £5. 
CampbeH's DiclJonaiy. Koyai 8vo. 303. 
Bromn's Reader. 8vo. 2 vols, 14s. 
Brown's Dialogues, Teloogoo and English. 8to. 5s. i 
Paacha Tantra. 8s. 
Percival's English- Teloogoo Dictionary. 10a. 6d. 

TAJOL. 

Bottler's Dictionary, Tamil and English. 4to. 433. 
Sabington's Grammar (High Dialect). 4to. 1:^ 
Percival's Tamil Dictionary, 2 vols. I 



18, W^XEKuto BuLOB, PiCL Mall. ;85 

€HnZKATTSB. 

Mayor's Spelling, Oozrattee and Engtisb* Ts, 6d. 
Shapoaji £dalji's Dictionary, Guzrattee aaid English. 21s. 

MAHRATTA. 

Moleswoith'B Dietimiarf , Mahratta aitd English. 4to. 4^. 
Molesworth's Dictionary, English and Mahratta. 4to. 42s. 
Stevenson's Gmmmar, 6yo., «loth« 178. 6d. 
Esop's Fablea. i^me. dt. 6d. 
imh Eaadinff JBook. 7b. 



MALAY. 
JCarsdaals GnanuBBr. 4io. Ml Is. 

CHINESE. 

Morrison's Dictionary. 6 vols. 4to. JSlt). 

Marshman's — Clavis Sinica, a Chinese Grammar. 4to. £% 2s. 

Morrison's View of China, for Philological purposes ; containing a 
Sketch of Chinese Chronology, Geography, Q-oyemment, Religion and 
Customs, desigaedto those who Btady the Ofainese language. 4to. 6f. 

MISCELLANBOnS. 

Beeve's EngHrii-^arDattca and Gamatioa-Eng^tsh Dictioiiary, 
8 toIb. {Tefy ifightly damaged). £8. 

Colleti'« Makj»lam fiaadfir. Hvo. 1 28. 6d. 

Esop'fl Fables in Garaatica. 8vo. boand. Ids. 6d. 

A Turkish Mamial, comprising a dondensed Grammar with 

Idiomatic Phraaea, Exansises and Dialogoea, «nd Yooahnlacy. By 
Giqrtaia €. F. MAfigawziR, late of QJOi Oonaalar Swrioa. 'tis. 



r 



Wic. H. Allbh & Co. 



CHROKOLOQICAL AHD HIBTORICAI. 

CHART OF INDIA, 

Price, fully iinfed, mounted on roller or in cm 



BtaattlDB. at one tieir, all the principal natlona, g 
bare iiirtcd in thai country from tlie esrliat time 
HuUuy. A.D. 1S&8, with the itle of each biitorlca 
eraiuitdin India. 



>ree£lon of the GrMi 



AETHUR ALLEN DURTNALL, 

O/tie Sigh Court of Jiutice in England. 



Sj thta Chaft, an; pcraon, I 
•tIertlDn. obtain ■ olear tIcw 

INDIA. It will Iw found Invalnoble . 
CollBg>'B (Bd ictioolB, whprc an Indltm 



Ignorant of ths >u1()«t, may, I17 an hi 

broad lines of Indian Hialory, am! ol 

uminlon of Her Msjeatr as EMFHESE 

for EnuciTioNAi. Pdifobu. eapeclall 

contemplation. It will ali 

id Ofllun as a work of n 

Beeldea the BlBtory of Ind 



A RELIEVO MAP OF INDIA, 



HENRY F. BRION. 

In Frame, Sis. 

A map of thii kind bringB before ua such a piclore of the nuihce or a gl 
Bonnlry ai no ordinary mup tould ever do. To tUe mind's eyo of tht STei 
EngllBliman, isdia con^ie of ' the plalni' and -ttie hills,' chiefly of the fon 
the hills being limltrd to the HimaUyas and Ihe Nilgiris. The new map ui 
leut euablE him (0 correct his notions of Indlon geography. It combines 
mualfuatures of a good plain map of the country on a scale of 160 mileii la 
Inch, nith a faithful representation of all tlie uneven surfaces, modelled on a 1 
thirty-two limes the horlEontal one; thui bringing out into clear rolief the i 
' pantive heights and oullinee of all Ihe hill-rangeii, and ehovilng broad trac 
_ imeven ground, of intermingled hill and valley, which a common map of 
•atneiiie would liardly indicate, eiicept to a icry practised eye. Tlie plaii 
rpper India are reduced lo tlieir true proportions! the Centml Provii 



Ualwi 



Ber^al 



rugged 



e geographic! 



India, from the VIndhyas lo Cape Con 
sea-leTei. To the 1i<etDric«I as well as 1 
I obyiouB and importani aid In traoing Die . 

lugh tlie PeninBula. snd in comprehending t lie dlffere 
cal smroundlngs which inskc up our Indian Emi 
maplewood, the map seems 10 atlract Ihe eye like a prettllyjolooro 
of aU wf 



P MAPS OF INDIA, etc. 

WjHttrr. Allen if- Co.'t 3£ap> of India ware renUed and mruh improvtd 
W during 1B76, toilh eipecial refereiKi to tha extiting AdniiHitlralive 
W IHvisiaiu, Sailmayt, ^a. 

LDistrict Map of India; corrected to 1870; 

b Difided !□(« CollecMraieii witli the TelegrBphs uid BmIthtb from G)o< 
H TernmeQt eurrflyi. On aii flheets— aize, 6n. Sin, higbj Eft. Sin. wide, 
H £2; in ■ cue, £2 129. 6d. ; or, loUers, Tarn., £3 St, 

^K General Map of India ; corrected to 1876 ; 
^1 Compiled ohieflj from butvbji eieoatad by order of the Qorenunent 
■ of India. On uz aheets— site, 6 ft. 3 in. wide ; 6 ft. 4 in. high, £2 ; 
H or, on dotb, in aase, £2 12a. 6d. ; or, rollers, vam., £3 3s, 

^Hap of India; corrected to 1876 ; 

^P From the nioit reoent Aulhoritiw, On two gh»eta — eiie, Z ft. IDin. 

■^ wide i 3 ft. 3 in. high, 16b. ; or, on olotli, in a case, £1 Ig. 

HCbp of the Bontea in India; corrected to 18Ti ; 

^V With Tablea of Diitancee between the principal Towns tmd Military 

^K Stdtiona On one sheet— aiie, 2 ft, 3 in. wide; 3 ft. 9 in. high, 9b. ; 

^R or, on clolh, in a ciiae, 128. 

HCap of the Western Provincea of Hindoostan, 

■^ The Punjab, Cabool, Scinde, Biiawiilpore, Ik., inoluding all the Statei 

between Candahar and Allahabad. On four sheets— aize, 4 ft. 4ia. 

wide ! 4 ft. 2 m, high, SOs, ; or, in case, £2 ; rollera, vamiahBd, £2 10b, 

Map of India and China, Burmah, Siam, the Malay Penin- 
Bul&, and the Empire of Anam. On two sheetB — aixe, 4 ft. 3 in. wide ; 
8 ft. 4 in. high, IBs. ; or, on oloth, in a ease, £1 Ss. 

Map of the Steam Communication and Overland Routes 
between Bnglancl, India, China, and Aostralia. In a case, 14b. ; on 
rollers, and Tamisbed, 13a. 

Map of China, 

Prom fhe mOBl Autlienlie Sonicea of Intbrmation. One large sheet — 
lise, 2 ft. 7 in. wide > 2 ft. 2 in. high, 6b. ; or, on oloth, in caae, 8a. 

Map of the World ; 

On Uercator's Projection, showing the Tracts of the Blarlr NaTigaton, 
theCnrrants of the Ocean, the Principal Lines of great Circle Sailing, 
and the most recent discoveries. On four sheets — size, 6ft. 2 in. wide ; 
d ft. 3 in. bigb, £2 ; on oloth, in a case, £2 10b ; or, with rollers, and 
varnished, £3. 

Handbook of Reference to the Maps of India. 

Q-iving the Latitude and Longitude of pUoes of note. ISmo. 8f . 6d, 

EuBeiau Official Map of Central Asia. Compiled in accord- 
ance with the DiBCOVCrioa and Borvejs of Huasian Staff Officera np 
to the close of the year 1877. In 2 Sheets. 10b. 6d., or in oloth 



EOTAL KALENDAE, 

COURT & CITY REGISTER 

(Knglanli, Irdtjmir, Scirtlanb, anb i\t Cobita 

FOB THE YEAR 

1880. 

CoNTATNINfl A COEREOT LWT OF THE TWEUTI-FrEST ImPEEIAX 
PabI.TAMEKT. 8D10IOKED TO MEET FOR TBEUl FjKBT 

Sesbioh — MABca 5th, 1874. 

House of Peers — House of Commons — Sovereigns and Rulers 
of St&teaof Europe— -Orders of Knighthood — Scieooe and Art 
Department — Queen'a Household — Government Offices — Mint 
— Customs — Inland Revenue — Post Office— Foreign Uisiateffi 
and Consuls — Queen's Consuls Abroad — Naval Department — 
Niivy List — Army Deparlmeut — Army List — Law Courts — 
Police — Ecclesiastical Department — Clergy List — Food du den 
Schools — Literary Institutions — City of London — Banks — £l«il- 
wny Companies — Hospital and Inatitucious— Charitiea — Misoel- 
luuoous Institutions — Scotland, Ireland, India, and the Colonies ; 
and other useful information. 



Price with Index, "s, ; without Index, 5a. 



ALLEN'S INDIAN MAUL, 



N 



§Sad #3^ 



INDIA, CHINA, AND ALL PARTS OF THE EAST. 



■ OcMkKMda 



B flf DoBCMic ud 



Aia.wk'* IvaaAX Mao. 
of til imporust C 
piled cliie0T frtm f 
bj tbe PitM in 
Htm in the El . 
Scrricei, MoTemoBtt of Itaaffi^ SUfgia^ md al e 
iodividual inlcRM. 

The mbioiiitd KM if Oe ■ 
Tuietj' of theii' 



Siii*BU»3' ami Beview of Sa*l«ni ^MM. 
Preels of PabUc IsMlliEnice SUpplnc— AniTsl of SUpi 

aelectloiu from U>e ItiJIaa P 
MoTcmeutB of Troops 

The COTemment Gaiette 



DepBrtnr* of Shlpa 



C onunerclkl— State of the M arkcts 
Domeatlc InteUiceBce-Birtka ,, IndtasSecii 

„ „ HuTl&cea I, FrelShts 

„ „ Dutba 

Home InfelliffcBcv relating to India, ^'n. 
OriBlua.! Artielea Arrival reporteil In EnKlmad 

MisceUaneons latonna-tloa Depu^ire* „ „ 

AppoiotineutH, Iilst of Fur- Bhlpplnc— Arrival of Ships 

lonehB, ExteiiBlDiw, Ate. „ „ PaaasnKeri 

„ CiTll ,, Deiwrtnre of Ships 

„ MllltarT „ „ Paaaencera 

„ EcdeaiasUca) and „ Vessel spoken with 



ASIATIC AHNUALJECISTEB AHD L IBRARY OF H£F£IIEHC£. 

LoNDONiWii.H. ALLEN & Co., 13, WATERLOO PLACK. H.W. 

(PDBLISHERB TO THE INDIA OFFIOIC}, 

Ze vhom Cammunicalioru fi>r the Editor, and Adutrtitemenii 
^^^^HH are requetted to he addretttd. 



MESSES. Vm, H, alien & Co/i 

LIST OF FORTHCOMINQ WOKKS. 



HUSSIAN CAMPAIGNS AGAINST THE 
TtTRKOMANS, 
From 1 869 to the present time. By C. Mabvin, With Maps, 
Plans, and Portraits. 

THE AFGHAN WAS,. GOUGH'S ACTION 
AT FUTTEHABAD. 

By the Rev. C. Swinnbbton, Bengal Chaplain, in the Field witk 
the Firet UiTision, Peahawnr Valley Field Force. 

HISTORY OF THE INDIAN MUTINY, 
1867-18S8, 

CDtnmencing from the close of the Second Volume of Sir Jol 
Kaye's History of the Sepoy War. By Colonel G. B. Mal- 
lESOK, O.S.I. Vol. UI. 

SKETCHES FROM NIPAL. 
By Dr. Oldfibid. 

DESERT LIFE; 
BecollectioQS of an Expedition in the Soudan. By B. Solymos. 

A PLEASURE TRIP TO INDIA, 

During the Visit of H.R.H. the Prince of Wales, and afterwards 
Ceylou. By M. E. Coehet. 

A CHART OF FAMILY INHERITANCE, 
ACCORDING TO ORTHODOX MOOHUM- 
MADAN LAW", 

With an Explanatory Treatise. By Almabio Kuusey, of Lin- 
coln's Inn, Barrister-at-Law, Professor of Indian Jnrispmdeni 
at King's College, London. 

THE AEABIC MANUAL, 

A Compendium of Claasiccil and CoHoqainl Ariibic. By Pro£ 



I ... 



